MYCOLOGIA 


Orrictat OrcaN or THE Mycotocicat Society or AMERICA 


Vol. XLV MAY-JUNE, 1953 No. 3 


CONTENTS 


Screening tests designed to discover antibiotics suitable for 
plant disease control 
G. J. StesseL, Curt LEBEN AND G. W. Kertt 325 
The influence of nitrogenous compounds on the growth of 
Helminthosporium gramineum in culture 
RIcHARD H. ConVERSE 335 
Observations on Streptomyces griseus. V. Synthetic media 
for Vitamin B, production with special reference to Vita- 
min B, precursors 
EuGENE L. DULANEY AND Patric L. WILLIAMS 345 
The effect of environmental temperature on the course of sys- 
temic moniliasis in mice....,....... GEORGE H. ScHERR 359 
Notes on the genus Camptomeris, Fungi Imperfecti 
Ernst A. BEssEY 364 
Studies in the genus Pleospora. V Lewis E. WEHMEYER 391 
The connection between Botryotinia fuckeliana and Botrytis 
cinerea. J. WALTON GROVES AND CONSTANCE A. LOVELAND 415 
A new genus of the Mucorales............... S. B. SAKSENA 426 
Studies of tropical rusts. I. Prospodium transformans 
FLoyp S. SHUTTLEWORTH 437 
A unisexual male culture of Chalara quercina. .H. L. BARNETT 450 
Additional observations on the chromosomal structure of the 
vegetative nucleus of Blastomyces dermatitidis 
Epwarp D. DELAMATER 458 
Notes on some mycological methods 
M. J. THIRUMALACHAR AND M. J. NARASIMHAN 461 
Samuel Chester Damon II WALTER H. SNELL 469 





[Mycorocia for March-April (45: 155-324) was issued May 1, 1953] 
—$—$—$_=_—_—_—$_£_£_=—_—————————————————_————————————— 
PUBLISHED BIMONTHi.Y FOR 


THE NEW YORK BOTANICAL GARDEN 
AT PRINCE AND LEMON STS., LANCASTER, PA. 


Entered as second-class matter April 30, 1925, at the post office at Lancaster, Pa., under the 
Act of August 24, 1912. 





MYCOLOGIA 


Published by 
THE NEW YORK BOTANICAL GARDEN 


IN COLLABORATION WITH THE 


MYCOLOGICAL SOCIETY OF AMERICA 





OFFICERS OF THE MYCOLOGICAL SOCIETY OF AMERICA 


CHARLES THOM, President 
Port Jefferson, N. Y. 


W. W. Dieu, Vice-President LELAND SHANOR, Secretary-Treasurer 
Department of Agriculture, U. 8. D. A. University of Liinois 


K. B. RAPER, Councilor, 1952-53 C. M. CHRISTENSEN, Councilor, 1952-53 
University of Wisconsin University of Minnesota 


J. L. Lows, Councilor, 1953-54 J. C. Guman, Councilor, 1953-54 
New York State College of Forestry Iowa State College 


DONALD P. RoGgErs, Historian 
New York Botanical Garden 





EDITORIAL BOARD 


ew Garden 
Bronx Park, New York 58, N. Y. 


Atma J. weep ong 
New York Botanical Gar 
Bronx Parks, How York 58. D.Y. 





E. I. Dupont de Nemours & Company 
Eaton Laboratories, Inc. 
Beydea Chemical Corporation 
E. R. Squibt and Sons 
Standard Brands, Inc. 

The Arthur H. Thomas Company 
The Wallerstein Company 





MYCOLOGIA 


OFFICIAL ORGAN OF THE MYCOLOGICAL SOCIETY Ol! AMERICA 


VoL. XLV MAY-JUNE, 1953 No 


SCREENING TESTS DESIGNED TO DIS- 
COVER ANTIBIOTICS SUITABLE FOR 
PLANT DISEASE CONTROL 


G. J. Str 


Most of the antibiotics now used in medicine have resulted 
svstematic searches hese materials have passed SUCCES 
number of screening tests, many of which were devised to 
antibiotics that would control bacterial or virus diseases 
and animals Many of these materials have been tested 
disease control and merit further worl liowever, 1 
remarkable accomplishments with antilioti¢ 
evidence that antibiotics may be obtain 
potency, it seemed desirable to seel Inds especl 
plant disease research by employing screening techni 
toward plant pathology, rather than toward medici 


ent paper is an account of such a screening progran 


phasis was placed on seeking antifungal antibiott 


the plant diseases for which chemicals are used at present 


cited by fungi 


Supported in part by the Researcl 
with funds supplied by the Wisconsin 
lished with the approval of the Director 
periment Station Accepted for publication 
We wish to express our appreciation to 


photographs 
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The work consisted of four major screening steps designed to 
find stable antibiotics that could be produced in quantity and that 
would be effective against a range ot plant pathogens. The steps 
were (a) selection of antagonistic microorganisms from the soil, 
using plant pathogenic fungi as test organisms, (b) screening the 


selected antagonists on the basis of inhibition of a number of plant 


pathogens, (c) production of antibiotics by the antagonists in liquid 


media, and (d) studies on the stability of the antibiotics produced 


by selected organisms. A short account of most of this work has 


already appeared (9) 


SELECTION OF ANTAGONISTIC MICROORGANISMS FROM SOII 


Primary selection tests consisted of spraying agar Petri plates 


containing colonies of soil microorganisms with standardized conid 
ial suspensions of three or four fungi shown in preliminary tests to 
be mutually nonantagonistic. After incubating the plates, colonies 


1 
| 
I 


that were surrounded by clear zones of inhibition of the test o1 
ganisms were singled out for further study \n account of this 
procedure is given below. 

During the autumn of 1948, 40 soil samples were collected in 
and near Madison, Wisconsin, and stored at 8° C until used 
These saniples were added to yeast extract-glucose agar * in dilu 
tions previously found to give approximately 30 to 50 colonies pet 
plate ; final dilutions of soils in agar were 1: 200,000 to 1: 20,000, 


i? 


000. Approximately 20 ml of medium was used in each plate 


yy 


Forty plates from each soil were incubated at 26° for 7-14 days 


\iter the incubation period plates were inoculated with a mixed 
inoculum using a spraying technique similar to those of Stansly 
(S$) and Wilska (12). In the early part of the work each 

Was sprayed for about three seconds with a standardized 
suspension containing nearly equal concentrations of conidia ot 
Glomerella cingulata (Stonem.) Spauld. & v. Schrenk, Colletot 
chum circinans (Berk.) Vogl. and /e/minthosportum victor 
M.& M lor the major part of the work, conidia of Verticiliun 


albo-atrum Reinke & Berth. were also present in the moculun 


Per 1.; Bacto veast extract, 2 gn 


after autoclaving, 6.0 to 6.4 





spensions were obti 


been YrOWn On potato 
sprayed plates were i & lor two 
] - ‘ 
colonies that were antagonists 


1 


‘asily located at that 
ubition (Fic. 1). 


plant patho 
time because of the surrounding 

Stock cultures were 
colonies that produced 


made 
1 q 
| large clear Zones 


Irom 


7 


f the four pathogens 


free from growth of any 





\ plate culture showing 
onistic plant 


+t} 


four mutual 
pathogenic tung 


ight backgré 


rom approximately 70,000 soil coio 
procedure, 170 antagonistic organisms 
lately SO per it | 


ese were acting 
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SCREENING OF ANTAGONISTS ON THE BASIS OF INIIIBITION O 


PLANT PATHOGENS 


“agar streak 
] 


test,” was a study of the relative inhibition of a number of 
| he test 


Phe second step in the screening process, the 


pathogens by the selected antagonistic microorganisms 


was made by streaking agar plates with an antagonistic organism, 


incubating the plates, spraving individual plates with one 


hic Phe antagonism of ( ircinans by Streptomyces sp 


plant pathogens, and after a further period of incubation, noting the 


width of the clear zone between the growth of the antagonistic 
organism and that of the plant pathogen (Fic. 2). The details of 


the test follow 
Water suspensions of antagonistic isolates were mode from veast 
s 


extract-glucose agar * cultures grown at 26° for 7-14 days. One 
loopful of a given suspension was streaked on one side of a yeast 


extract-glucose agar plate (20 ml of medium per plate ) lwenty 
five or 30 plates were streaked with each antagonistic isolate 
"a 


‘lates were incubated at 26° for four days, and 20 plates contain 





STESSEL El SCREENING [IESTS 


ing the most unittorm growth of each isolate were selected 
plates of each antagonistic organism were then sprayed 
standardized suspension of one of the pathogens; in all, 
gens were sprayed on the 20 plates. Sprays were prepared from 
cultures that had grown on potato-agar * at 24° for 7-14 days when 
fungi were used, and when bacteria were employed as test organ 
isms, cell suspensions were derived from potato-glucose agar cul 
tures that had been incubated 48 hours at 24 Spraved 
were incubated at 26° for 60-72 hours, and the distance 
plete inhibition of growth of the pathogen from the antagonist 
measured 

\ll 102 of the antagonistic isolates obtained as recorded in the 
first section of the paper were included in agar streak-spray tests 
On the basis of the degree of inhibition of the 10 plant pathogens, 
22 of the antagonists were selected for further study hese iso 
lates were tested a second time by means of agar streak-spray tests 
with the 10 phytopathogens. On the basis of both tests, 21 of the 
isolates were selected for further studies Ihe plant pathogens 
used and examples of the degree of inhibition obtained in the se 


ond trial are given in TABLE I 


PABLE I 


INHIBITION OF CERTAIN PLANT PATHOGENS BY SELECTED 
ANTAGONISTS IN AGAR STREAK SPRAY [TESTS 


lerohactertum tumefaciens (Sm th & Tow: 
Conn 


olletotrichum circinans (Berk.) Vogl 
pisi Pat 


rwinta amylovera (Burr.) Winslow et al 


( 

C 

E 

Fusarium oxy porum t. Lycoperst (Sacc.) S. & H 

F. oxysporum t. pi (Linford) S. & H 

Glomerella cingulata (Stonem.) Spauld. & v 
Schrenk 

Helminthosporium victoriae M. & M 

Sclerotinia fructicola (Wint.) Rehm 


Vertictilium albo-atrun Reinke & Berth 


* Kach entry is the average from two plate 
Produces toximycin (11 
Produces helixin (6) 
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PHE PRODUCTION OF ANTIBIOTICS BY‘ 
LIQUID MEDIA 


1 


The purpose of the third step in the screening procedure was to 


I 


determine which of the 21] selected antagonistic isolates could pro 


duce antibiotics in shaken liquid media, since liquid cultures were 
necessary lo4r obtaining sufficient amounts of antibiotics for trac 
tionation and further study 

fo determine whether an antibiotic was present in the liquid 
media in which the microorganisms had grown, the Petri plate 
assay method of Dunshee et al. (1), employing the fungus, G 
cingulata, was used with certain modifications. Blotting paper 
dises were replaced by “penicylinders.” The latter were placed on 
a 10 ml base layer of agar and sealed in place with 5 ml of 
seeded with the fungus. Each sample was tested by filling six 
cylinders, three in each of two plates. Plates were incubated at 
26° for 24-35 hours and the size of inhibition zones noted 

Five hundred ml Erlenmeyer flasks containing 100 mil of liquid 
medium per flask were used to culture the antagonistic isolates 
These were divided into three groups of seven isolates each, and 
each group was tested at a different time. Flasks were shaken 
for four days at 26° on a reciprocating shaker making 65 cycles per 
min. with a 15 cm stroke. The media used in the experiments 
are given in TABLE IL; three replicate flasks were used in each 
antagonist-medium combination. Suspensions for seeding the 
flasks were made from cultures of the antagonists that had grown 
on yeast extract-glucose agar * in bottle slants at 26 Cultures 
of actinomycetes were 7-14 days old; cultures of isolate 167 (a 
bacterium) were 48 hours old. Inoculation was at the rate of 5 
ml of spore or cell suspension per flask. After the fermentation 
period, samples were prepared for assay by removing the cells and 
sediment either by filtration, using pipette, containing a cotton-filled 
base, or by centrifugation. 

It was found that 16 of the 21 organisms produced diffusible 
antibiotic materials, as indicated by the production of inhibition 


zones, when grown in one or more media. The 12 isolates pro 


s 


ducing zones of complete inhibition of 17 mm or more in diameter 


were used in a second fermentation TeSt - the medium employed tor 
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PABLE II 


PESTS FOR PRODUCTION Of 
ANTAGONISTS 


Ve ist extract 


Usual pH of media after autoclaving: A, 6.2; D, 7.2; and F, 6.2 Media 
containing corn steep (B C) adjusted to pH 7 before adding CaCQs and auto 


Final pH of these media usually 7.107 
Solids. 50-60 per cent 


} organism was that most favorable for antibiotic production 
the first test. On the basis of the results of both of these tests, 
as well as the results of the agal streak spray tests, & ol the 12 


isolates were selected for further study 


STABILITIES OF ANTIBIOTICS PRODUCED BY ANTAGONISTS 


The property of an antibiotic to retain its potency under differ 
ent conditions may determine the methods by which a crude ma 
terial is purified and its ultimate usefulness in plant disease studies 
Culture centriftugates of the eight antagonists previously selected 
were subjected to a series of tests designed to give some assessment 
of the stability of the antibiotics produced by these organisms In 
part the procedures suggested by Johnson et al, (2) were us 


a 


The stability of the antibiotics in culture centrifugates 


ent pli levels was studied by adjusting the centritugates to pli ) 


~ 


and removing five ml. aliquots, which in turn were adjusted to five 
pH levels from 2 to 10, inclusive. Samples were held at the vari 
out levels for four hours at 29-30", readjusted to pH 6, made to 10 
mil., and then assayed \ dosage-response curve was constructed 


} ; 


by each isolate on the basis of 


the antibiotic produced 
four two-fold dilutions of the original centrifugate 
activity of treated samples was determined by interpolation 


curve 
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in the basis of the assay results a curve was plotted tor each 
culture centrifugate, using as coordinates the treatment pll and the 


1 
his 


+ 
till 


percentage of the activity remaining alter treatment. From 


curve the critical pH range (the range over which at least 50 per 
cent activity was retained) and the optimum pH (the pl! for 
greatest stability ) were determined 

To test heat stability, aliquots of culture centriftugates at the 
optimum pH value were held at 100° for periods of from three 
minutes to 20 hours; other aliquots were autoclaved. Activity ot 
treated samples was determimed by means of dosage-response 
curves based on activity of different dilutions of untreated samples 

Time stability studies were made on centrifugates that were ad 
justed to the optimum pH value and stored at 8°, 26°, or 36° after 
the addition of a small amount of toluene as a preservative. Sam 
ples were assayed at intervals up to the time the sample had lost 
50 per cent of its original activity or until the experiment was con 
cluded, at 60 days. Decrease in activity of samples at 26° and 36 
was calculated at each sampling time on the basis of a dosage 
response curve produced by the sample kept at 8°. At each sam 
pling time the approximate decrease in activity of the 8° sample 
was estimated by reference to the dosage-response curve that had 
heen prepared for this sample at the start of the experiment 
Suitable corrections were made in the calculation of the loss in 
activity of samples at 26° and 36 

On the basis of the three types of stability tests it was concluded 
that six of the eight antagonists produced antibiotics that were ot 
sufficient interest for further study. Two of these materials 
seemed to have special merit; these were later named helixin and 
toximycin. Of the two antagonists that were not selected for fur 
ther study, one, a Streptomyces species, was eliminated because it 
was identical with or similar to the Streptomyces sp. that pro 
duces antimyvein (4), since the morphology of the organisms, their 
growth habits on a number of media, and the properties of the 
antibiotics produced by them were remarkably similar. No at 
tempts were made to isolate antimycin A from cultures of the or 


ganism obtained in the present work 
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Che six organisms that passed the screening tests were studied 


determinatively ; it was shown that five belonged to the genus 
Streptomyces Waksman & Henrici, and that the sixth was Bacillus 
subtilis Cohn emend, Prazmowski Phe morphological, cultural, 
and physiological characteristics of four of the Streptomyces spe 
cies and of B. subtilis (our isolate 167) are given in detail else 


where (10) The fitth Streptomyces isolate and the antibiotics it 


produces, the helixins, have been described in other papers (6, 7 


DISCUSSION 


Isolation and screening procedures were designed and employed 


to search for antibiotics that could be used in plant disease control 
work It seemed reasonable to expect that materials selected by 
these methods would be sufficiently stable for ordinary fractiona 
tion procedures and for tests with plant diseases. Because four 
plant pathogenic tungi were used in the primary tsolation work and 
fungi were used in the second selection Step, it was hoped also that 
the antibiotics that passed all of the sereening tests would have 
activity against a number of fungi. Other work (3, 5, 6, 7, 11) 
has shown that two of the selected antibiotics that have been given 
further study are active against many fungi, possess reasonable 
stability, and have potentialities for plant disease control work 
It would seem, therefore, that systematic studies of the type ce 
scribed in this paper should be of value in discovering antibiotics 
that may be of interest to the plant pathologist. “These materials 


] 1 


may also merit investigation in other fields, since they may act 
on groups of organist the fungi ther than individual 
+h p> reanisms (e.g ne tung) rather Man) WIIVICUAl 


species or lines 
SUMMARY 


Screening methods aimed at finding organisins that produce 
stable antibiotics which inhubit a range of phytopathogens are de 
scribed. Agar plates, each containing colonies of 30-50 soil micro 
organisms, were sprayed with four mutually nonantagonistic phyto 
pathogenic fungi \iter a period of incubation, organisms. that 
were antagonistic to the four phytopathogens, as indicated by zones 


or inhibition, were tsolated lhe degree of antagonism exerted by 
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these organisms on 10 phytopathogens was assessed in tests 
which individual phytopathogens were spraved on agar plates that 


had been streaked tour days previously with a single antagonistic 


g 
organism. ‘The antagonists that were the most inhibitory were 
grown in five liquid media. The stability of the antibiotics in cul 


ture centritugates was assessed with respect to pH, heat, and stor 
s I I 


age. Out of approximately 70,000 colonies of soil microorganisms, 


an isolate of Bacillus subtilis and tive Streptomyces isolates were 


selected for further work 


DEPARTMENT OF PLANT PATHOLOGY, 
UNIVERSITY OF WISCONSIN 
Mapison, Wiscon 
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THE INFLUENCE OF NITROGENOUS COM- 
POUNDS ON THE GROWTH OF HEL- 
MINTHOSPORIUM GRAMINEUM 
IN CULTURE 


Helminthosporium gramineum Rabh., the causal organism of the 
stripe disease of barlev, exhibits a high level ol parasitism Lhe 
fungus resembles the seedling-intecting smuts in many wavs. It 
attacks only young seedlings, invading their shoots systemically 
and evoking severe symptoms in the host leaves as they mature 
The existence of physiologic races of the pathogen has been re 
ported by several workers ‘£3 4, 9, 10 Barley varieties differ 
in their levels of resistance to this disease (8, 11) 

Because //, gramineum possesses many of the attributes of a 
specialized facultative saprophyte yet grows readily on synthetic 
culture media, it was used for a series of investigations on the et 
fect of barley plant products and of nitrogenous compounds on 
mycelial growth 

Preliminary experiments indicated that the addition of expressed 
barley plant sap to a glucose salts basal medium quadrupled the 
growth of the fungus. There were small differences between 
varieties in this respect, but no consistent trend was found Sub 
stances diffusing from barley germinating on a glucose salts agar 
increased average colony diameters of the fungus 6-S% as com 
pared to comparable controls These differences were small but 

1A portion of a thesis presented to the Faculty of the Graduate 


the University of California January, 1951 in partial fulfillment 


l 
quirements for the degree Doctor of Philosophy. The author 


the aid and advice of s ral members of the Division of Plan 
the University of Cz rnia and particularly the help of Dr 
under whose guidan his we was done 

* Present address, ahom: gricultural Experiment 
water, Okla 
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highly significant statistically when an analysis of variance was per 
formed, and paralleled the differences in stripe disease suscepti 
bility of the two barley varieties tested 

The studies to be reported were designed to attempt duplication 
in chemically defined media of the stimulation observed by these 


barley products. 
MATERIALS AND METHODS 


Single spore isolates or lines of //. graminewm of known his 
tory were used throughout this study. Isolates A and Bo were 
recovered from naturally infected barley in California, while tso 
late C, a stable strain of the fungus found to be pathogenic to two 
susceptible California barley varieties, was obtained from the Uni 
versity of Wisconsin. —Tsolate A was used during the first part of 
these investigations. It was found to sector so trequently that 


isolate C was substituted for later nutrient studies Where com 


parisons between two isolates were desired, isolate Bo was used 


Stock cultures were maintained on potato glucose agar. The 
primary inoculum tor all nutrient studies consisted of small uni 
form agar dises from advancing margins of week-old stock cultures 
grown in petri dishes 

The following basic medium, found by Houston * to be the best 
carbon-salts combination for growth of this fungus, was used tor 


all experiments : 


Glucose LO 
Nitrogen source to furnish 0.245 ¢ 
KH.PO, 0.30 ¢ 
KeHPO, 1.20 2 
MgSO,-7H.O 0.30 9 
FeCl,-6H.O 1 ppm 
ZnSO,-7H.O 1 ppm 
CuSO,-5H2O 1 ppm 
MnSO,-5HLO 1 ppm 
Distilled water 1000 ml 


This medium, using an amount of NH,NO, (0.70 g./l.) known 
to furnish twice the optimum nitrogen requirement for the fungus, 
was used as the control and will hereafter be referred to as the 
basal medium. 


Unpublished information from Dr. B. R. Houston, Division of Plant 


Pathology, University of California, Davis, California 





CONVERSE: INFLUENCE OF NITROGENOUS COMPOUN 


When growth was to be measured in nutrient solution 
solutions were portioned in 50 ml. amounts into 250 ml 
mever flasks 


ach replicate was handled identically \n imoculum 


standard diameter was ase ptically placed on the bent end of a glass 


rod which passed through the cotton plug of the Erlenmeyer flask 


containing the nutrient solution Che dise was allowed to touch 


~ 


the solution Phe flask was placed in the dark at 25 


the required period with a minimum of disturbance 
Ing compact mycelial mat was washed repeatedly, 


constant weight, and weighed The average dry weight of myc 


lum was taken as the measure of growth for all media \verage 


values were usually based on five replicates n general variation 
hetween replicates of a treatment in a given experiment 


litferences between isolates and within a 


moderate, while « 
isolate over time were often quite marked 

The pH of the residual nutrient solution was determines 
means of a Beckman pH meter, Model G If the culture medi 
remaining was to be anatvzed for nitrate or ammonium conte 


g 
Was reautoclaved and stored under refrigeration until used 

trate was determined colorimetrically by the technique 

and Treschow (3) as modified by the late Dr. W. OO. Walla 

the University of Calitornia \mmonia determinations were made 
according to the A.OLAA( method 12.58 (2 as modi y the 


Division of Agronomy, University of California 


EXPERIMENTAL RESULTS 


Inorganic nitrogen prejerences Ammonium nitrate wa 
to the basal medium as the nitrogen source for //. gran 
The rate of preterential utilization of ammomia could be 
by noting the progressive pH changes of the medium 
monium and nitrate concentrations and observed pill valu 
media incubated with isolate C for various lengths of time are 
sented in Fic. 1. The pH-time curve follows the drop-and 

‘The writer is indebted to Mr. Douglas Stuar 
Agronomy, University of California, Davis, Califor 


ing the ammonia determinations 
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pattern expected for a fungus that utilizes ammonia in preterence 
to nitrate during the early period Ot grow th \ theoretical pH tor 
each lot of medium was calculated from the concentration of am- 
monia and nitrate left in the medium by each mycelial pad at a 


given time and a knowledge of the buffer capacity of the medium 


8 a 


NORMALITY xX io 
or 





> 
OC 


~~ 
2) 











i 4. 
1444 168 1® 212 336 
HOURS GROWTH 
hic. 1. Changes in average ammonia and nitrate concentrations and ob- 
served and theoretical pH values of media residues of individual cultures 


when incubated with isolate C of //. gramineum at intervals up to 336 hours 


These theoretical pH values, plotted in Fic. 1, follow the general 


pattern of the pH values originally determined for the solutions 


Comparable curves for isolate B are similar By the “t” test for 
paired items the fit between observed and calculated pH values in 
Mic. 1 is poor and would occur only one time in one hundred by 


chance. Hlowever, errors introduced by autoclaving spent media 


may account for much of this disparity, and the changes in nitrate 


] 


and ammonium nitrogen calculated for spent medi 


la are assumed t 
represent utilization trends of the fungus. Only 10° of available 


nitrate was used during the first 150 hours of growth, while 50 
of the ammonia was taken up from the medium in the case of bot! 


isolates. At 225 hours nitrate removal became complete for both 


isolates, while ammonia removal approached 100°: asymptotically 





CONVERSE: INFLUENCE OF NITROGENOUS COMI 


The pH-time curves of isolates and C resembled 


general 


Similar curves for isolate A were of the same 
that the magnitude of the pH drop and the rate of subsequent rise 


were much greater, values as low as pH 3.5 being obtained at 168 


hours, followed by a change to pH 6.4 in 24 hours. Determination 


of nitrate and ammonia levels in media incubated with isolate A 


were not made because of its instability in culture 


a 


© 100% PEPTONE 
e@ TRACE FEPT ONE 
@ BASAL MEDIUM 


i 


150 200 250 300 
HOURS OF GROWTH 








mediun ace peptone medium, at 


tink 


Amino acid preferences 1¢ response of the fungus to the ad 
dition of peptone to the basal medium is shown in 
Difco Bacto Peptone was used furnish LOOT: or 
nitrogen ot the medium, marked mereases ot vrowtl 
occurred as compared to thi n basal medium Su 
marked stimulation occurred when tsolat wis 
itam) in, riboflavin, thiamin, pantothen 
nicotinic acid and pyridoxine, known to be present 
were added 
doxine 


100 ming 


these vitamn 
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obtained in basal medium alone. Elhott (5) also tailed to find 
vitamins of the B complex of value to this fungus. 

\mino acids were used singly as nitrogen sources. In each case 
the amino acids furnished half of the nitrogen supply of the me 
dium, the rest being supplied by ammonium nitrate. The ammo 
nium nitrate present in the amino acid media represented a near 
optimum supply of inorganic nitrogen for this fungus There 


fore any stimulatory or depressing effect of the added organi 


+ 
To. ASPARTIC ACID | 


a Ben te ttn S =s 
OL METHIONINE 
i scoiarnienncemnsiignieadqnenitiaeaantidimenansteniasin 


L CYSTINE 





= 


L TRYPTOPHANE 





_— = 
BASm MEDIUM 





L HISTIOINE HCL 





tL LYSINE HCL 





t GLUTAMIC ACID 
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L ARGNINE HCL 


OL SE RINE 





OL PHENYLAL ANINE 
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OL THREONINE 





PEP TONE 
B- ALANINE 





OL VALINE 





GLYCINE 





L PROLINE 
L TYROSINE 
1% 260 300 460 
MGM S 











ic. 3. Mycelial weight responses of isolate 
gramimeun to various amino acid media. after 


a5° 


nitrogen could be compared directly with the effect of the excess 
supply of inorganic nitrogen in the basal medium. Fic. 3 pre 
sents the average mycelial weights of isolate C at 336 hours ob- 
tained using various amino acids as compared to peptone and to 
ammonium nitrate as nitrogen sources. 

Six distinct mycelial weight groups were obtained with these 
amino acid media when the data were subjected to an analysis of 
variance. The media falling in a given weight group produced 


statistically homogeneous growth responses. There were statisti- 
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oft increasing the per cent of organ 
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illustrated. With the exception of the aberrant response of the 


100% glycine nitrogen medium, peptone and the amino acids 


proline and glycine were most stimulatory when they supplied halt 


the medium nitrogen. The tyrosine curve of Fic. 4 follows this 
same pattern. However, the data for this amino acid were ob 
tained separately from those for the other materials and are not 
directly comparable, as the weights of mycelium formed in the basal 


medium controls were abnormally high in this latter experiment 


DISCUSSION 


lhe barley stripe disease fungus was found to make some growtl 
on all of the nitrogen sources tested. None of the B vitamins 
used stimulated growth over comparable basal medium checks 
The fungus belongs among the //e/minthosporium species reported 
by Lilly and Barnett (7) as able to utilize nitrate nitrogen \m 
monia and amino nitrogen were also utilized. However, the 
growth promoting abiiity and preferential use of all these nitroger 
sources were not the same. No attempt will be made to explai 
the physiological significance of the mycelial weight groups found 
when comparing amino acids 

li the quantitative amount of mycelial growth supported 
given nutrient is assumed to reflect its nutritional value to the 
fungus and to the survival of the fungus in nature, then certan 
amino acids are of much greater nutritional value than morgan 
nitrogen or other amino acids. For example, L. tyrosine stimu 
lated growth (of isolate C) increasing mycelial weight over con 
trols up to 150%. Using other isolates (isolates A and B, re 
spectively) the author found barley extracts to give 400% of con 
trol weights and products diffusing from germinating barley to 
give LOS“ of control weights 

Hrushovetz (6) has stated that //e/minthosporium sativum root 
rot affects the concentration of amino acids in wheat roots. The 
pathogenicity of //. sativum is influenced by the kinds of amino 
acids supplied to the moculum in culture. Wain and Wilkinsor 
(12) found that organic solutes including amino acids diffused 
from germinating pea seeds into the environment. The relation 


of the nutrition and parasitism of fungi is a highly speculative field 
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It is possible that the amino acid status of barley seedlings may 
exert some influence on the susceptibility of the seedlings to the 
stripe disease. Because no studies were undertaken of the amino 
acid status of seedlings of the various barley varieties used, the 
data here reported are admittedly inconclusive as to the role playe d 


by the amino acid status of the host in determining the inception 


— 


ot the barley stripe clisease ‘The data do indicate a possible 


relationship 


SUMMARY 


Helminthosporium grammeum Rabh. exhibited a marked growth 


response in culture to barley plant extracts and to products diffus 


ing from germinating barley. The organism utilized the ammo 


g 
mum ion in preference to nitrate ion in early stages of growth 


Peptone was found to stimulate growth. The B vitamins present 


in peptone were not found to increase fungus growth when added 


to basal medium. Growth in certain amino acids plus ammonium 


nitrate was much greater than that in ammonium nitrate as the sole 


olye Wie, 


nitrogen source. In the presence of L. tyrosine, L. proline, 


DI. valine, B-alanine, or DI. threonine, fungus growth equalled o1 


exceeded that in peptone and approached that obtained with barley 


plant extracts. Amino acids were the only nutrients tested that 


gave this type of response. ‘The possibility of a relationship |e 


tween the response of /7. gramineum to amino acids in culture 


the establishment of the fungus in the host is suggested 


1. Arny, D.C. Phy 
Rabh. Phytopath, 35 
Association of Official 
Methods of Analysis 
Agricultural Chemists, Wa 
Blom, J., and C. Treschow. 


quantities of nitrate in soils and plar a 





344 M yCOLOGIA, Vol 


4. Christensen, J. J.. and T. W. Graham. 
variation in //lelminthosporiun rami 
Sta. Tech. Bul , 
Elliott, E. S. Effect o 
cies of Hlelminthosporium and [usartiun 
Y_]] 65-68 1949. 


Hrushovetz, S. B. Effects of amu 
sativum. Proc. Canadian Phytop 
Lilly, V. G., and H. L. Barnett. 
Hill Book Co. 195] 
Shands, H. L., and D. C. Arny. 
varieties. Phytopath. 34: 572-585 
, and J. G. Dickson. Variation 11 
of /lelminthosportum gramineun Phytoy 
Suneson, C. A. Physiologic and genetic 
in barley Hilgardia 20: 29-36. 1950 
and S. Santoni. L[arley varieties 
sportum gramineum Rahb Jour. Am. S 
Wain, R. L., and E. H. Wilkinson. 
cides VIL. The solution of ) 


to! copper 
Ann. Appl. Biol. 32: 240-24 1945 


< 





OBSERVATIONS ON STREPTOMYCES GRIS- 
EUS. V. SYNTHETIC MEDIA FOR VITA- 
MIN B.. PRODUCTION WITH SPECIAL 
REFERENCE TO POSSIBLE VITAMIN 
B.. PRECURSORS 


KUuGENE L. DULANEY 


Since the original isolation of vitamin B m liver (19), a 


number of papers have reported the tsolation of the same vitamin 


} 


from mucrobial metabolism solutions, thus indicating a practical 


source of the compound (13, 14, 15, 16, 18, 23 This capacity 


for vitamin B,, production appears to be widespread in the genus 


Streptomyces, including the antibiotic-producing species 


One of the primary problems that must be overcome in putting 


a new microbial product into production is that of devising a suit 


able medium Such media are usually composed of complex ot 


yank materials that have the two advantages of being ine pensive 


and of supporting high-broth potencies of the compound im que 


tion These complex organic media, however, are frequet 
usetul as tools in the study of various problems that arise, ane 


becomes necessary to. ce velop simple synthetic 


in the elucidation of these problems lhe present 

the development of some simple synthetic media to 

ing ble in B nd in studving 
Ing for possible vitamin b,, precursors and i tudvil 


tionship between growth and vitamin B,.. production 


for streptomycin prod n (8, 9 
nary experiments indicated that maximum vields o 
were obtained when the glUCOSE and (NH sem - ley 


land Co’? as Co(NQO.).-6H.O was added The compo 


‘4 
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finally decided on was glucose 20.0 gm, (NH,),HPO, 7.5 
NaCl 5.0 gm, K,HPO, 2.0 gm, MgSO,-7H,O 1.0 gm, 
0.4 gm, FeSO,-7H.O 10.00 mg, ZnSO,-7H.O 10.0 mg, 
(NO,),°6H,O 10.0 mg, and distilled water to one liter, This 
level of Co’*, 27 ml, is in excess of the amount required for max1 
mum vitamin B,. production but is well below the inhibitory level 

This medium is prepared by dissolving the salts in two-thirds of 
the water and the glucose in one-third of the water and combin 
ing them aseptically after autoclaving at 15 Ibs pressure for 16 
minutes. When possible the compounds being tested as pre 
cursors were added aseptically to the medium after sterilization in 
one ml. amounts so that the final desired concentration was ob 
tained. The pli of the medium, even after supplementation with 
the adjuvants, was never below 6.5 nor above 7.3 

The strain of Streptomyces griseus used in these experiments 
is a mutant that has descended from the strain used previously in 


our studies on streptomycin production (8, 9) and is strain G of 


paper IV of these series (10). Spores of this strain, lyvophilyzed 


in sterile soil, served as the stock from which all cultures used in 
these experiments descended. Spores in soil were spread ovet 
slants of a nutrient agar medium with a soybean meal base. After 
incubation at 28° C for seven days, excellent spore crops had de 
veloped which were harvested by washing with sterile distilled 
water. One ml of this spore suspension was used to start each 
flask of vegetative inoculum. The vegetative inoculum was always 
developed in the glucose-salts medium, 30 ml 125 ml flask, on 
rotary shakers moving at 220 rpm and deseribing a circle one 
inch in diameter. After incubation for three or four days at 28° C, 
one ml of the vegetative growth that had developed was used to 
inoculate each fermentation flask The fermentations, which were 
incubated under the same conditions as was the inoculum, were 
sampled at appropriate intervals, diluted in M/20 phosphate buf 
fer, autoclaved at 15 Ibs pressure for 15 minutes, and assayed by 
the cylinder plate method using Davis’ /:scherichia coli mutant as 
the test organism (7). The Dorner strain of Lactobacillus lactis 
was used as the test organism, however, when the medium con 


tained methionine 
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RESULTS AND DISCUSSION 


rogen sources for growth and vitamin B,, production 


salts medium supports vitamin b,, broth potencies of ap 
pron: ely 3000 u. mi thus showing that Streptomyces griseus 
] 


can synthesize the complex B,. molecule from glucose carbon and 


inorganic salts 

It appeared possible that increased yields could be obtained by 
the substitution of other carbon and nitrogen sources for the glu 
cose and the (NH,).HPO,. Thus, some twenty-two nitrogen 
sources, principally single amino acids, were substituted for the 
(NH )JHPO, at a level of 3.732 mg N/ml. The compounds 


tested and the maximum results obtained are given in TABLE | 


PABLE I 
NITROGEN SOURCES FOR GROWTH AND VITAMIN: By PRODUCTION 


‘ 


rogen Maximum vitamin B ] 
ree broth poten I 


(NH,).0HPO, 3,100 
N-Z-amine 6,700 
Urea 1.500 
pL-a-Alanine 6,000 
3-Alanine 8,300 
L(+)Arginine HCI 1,000 
\sparagine 5,400 
DL-Aspartic acid $600 
L(+ )Cysteine HC] 3,000 
(-)Cystine 1,000 
Creatine hydrate growth 
Creatinine growth 
L-Glutamic acic 3,000 
Glycine 6,100 
L-Histidine HCI 5.400 
pL-lsoleucine growth 
L(-)Leucine 1,600 
pL-Lysine HCl 1.400 
pL- Methionine 700 
L(-) Proline 15,000 
DL-Serine inhibition 
pL- Threonine 5.600 
pL-Valine no growth 


Nit 


NS se he 


With one exception, the single amino acids, namely pi-alpha 


i 
alanine, Beta-alanine, glycine, L-histidine HCl, L(-)proline and 


arginine HC], that had been found previously (8) to support 


relatively high streptomycin vields, also supported relatively good 


vitamin B,, yields. The one exception was arginine, and in this 


instance growth was slow and good cell weight were not obtained 
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Had the experime nt been prolonged past seven day 


In the previous test for streptomycin production, perhay 


vitamin B,, broth potencies would have been realized 


amino acids, namely L-aspartic acid and pi-threonine, 


ported little if any streptomycin production, supported relatiy 
| yields of vitamin B,,. pt-lysine HCI] and pi-methio 


SFC 0 
4 i 


nine 


ported somewhat lower yields of vitamin B,, and had been 


previously to support little or no streptomycin production 


tine, creatinine, DL-valine, and pi-isoleucine when used as 


nitrogen sources, did not support growth 
There is a much closer correlation between growth and vitamin 


,, production than there is between growth and streptomycin pro 
duction In all treatments where growth occurred, with one ex 
ception, some vitamin B,, was produced Phe one possible ex 
tion was in the medium containing pL-serine. ‘These metaboli 


Mus tae 


solutions were inhibitory to the test organism, Lactobacil 
It is still possible that these broths contained vitamin B 1] 
he amount of growth 


that wi 


is also an apparent correlation between t 
tamed and the vitamin B,, level produced—a point I] 


dealt with more fully later. The highest B,, broth potencies 


the highest cell weights were obtained in the medium containi 


L(-)proline as the sole nitrogen source. Proline, as a_ sing 
hiol 


nitrogen source, had been found previously to support quite | 


streptomycin activities (8) It would appear that the series 


mutant strains with which we have been working might we 
termed “proline specific.” The usefof proline as a single nitrog 
source has a marked effect on the physiology of these strains but 


not necessarily on other strams 
Carbon sources jor growth and vitamin B,., production. The 
carbon sources used as substitutes for giucose were limited, witl 


the exception of sucrose, to those that had been found previously 


(9) to support good growth ot St) Ptomyees griseus lhe poss! 


ble substitutes were tested at a level of two per cent he results 


of this test are given in TAsie Il. None of these substitutes was 
particularly outstanding, although lactose, maltose, dextrin, starch, 
and mannitol supported yields that were significantly better tl 
g Perhaps in experiments 


those obtained by the use of glucose 
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brotl] potenci 


nitrogen sources 1 


Whatever these limitations are, later results h 


arbon and nitrogen used 1 


PABLE Il 


CARBON SOURCES FOR GROWTH AND VITAMIN Byo PRODUCTION 
( Maxir ta B 


Cellobiose O00 
Dextri $500 
Galactose 3700 
Glucose 3100 
Gslyvcerol 400 
Lactose 1500 
Levulose 3100 
Maltos« 1700 
Ma tol 3800 
Manno 3100 
Starch 1200 
Sucrost 900 
I-XN vlose 3400 


pound ca 
activity 
that the c 
questiotr 


with 


or nota ¢ 

by growing 

broth poten he we: . Ws criterion 
somewhat latet 

bounds of thi mvention, however, that we 


that stimulate tion when an apparent 


broth pote vis tound in treatments to which thes 
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added. Of course one expects an increase upon addition of a sin 
gle compound only if the limiting reaction is being fed 

\t the outset of our search for B,, precursors, very little was 
known about the structure of the vitamin B,., molecule. The 
presence of cobalt was known, and this was incorporated into 
our basic medium (16, 20). Under such conditions, our initial 
search for precursors became quite empirical. It involved the 
addition of complex organic plant and animal remains to the 
glucose-( NH,).HPO,-salts medium in the hope that a marked 
stimulation of broth potency would occur. This would then be 
followed by fractionation of the substance invoking the stimula 
tion. The list of materials tested is long and need not be detailed 


but included fish meals, seed meals, yeast products, casein hydro 


lysates, distillery residues, ete. All of these materials were tested 


at a level of 5 mg ml. In no instance was there an increase in 
broth potency that could not be attributed to an increase in cell 
weight. 

Following this unsuccessful test of the above materials, a num 
ber of biologically active compounds, namely amino acids, organic 
acids, purines, and pyrimidines, were screened as possible pre 
cursors. All of the amino acids listed in Taste | were added 
singly at a level of O46 mg/N ml. The carboxylic acids, 1. 
fumarate, malate, pyruvate, acetate, citrate, lactate, succinate, and 
ethloxalacetate were used at a level of 5 mg ml, whereas adenine, 
guanine, xanthine, uracil, orotic acid, cytosine, thymine, and yeast 
nucleic acid were tested at a level of 1 mg/ml. Detailed results 
of these experiments need not be given, but it will suffice to report 
that the use of none of these compounds resulted in precursor-like 
activity. In several instances, significant increases in broth poten 
cles were obtained. Here again, however, these increases were 
not marked and could be attributed directly to stimulation of 
growth. 

All of the above materials were tested at a time when little was 
known about the structure of the B,, molecule. In retrospect, 
most of the materials should not have been expected to show 
precursor activity, but some of them would have been selected for 


testing on the basis of their structures. 
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With increase in knowledge of the structure of the B,, molecule, 
we are able to test for precursor activity compounds whose formu 
lations occur in the molecule. Hlere we are on much firmer ground 


in our search for precursors 


\t the present time the vitamin bB,, molecule is known to con 


tain cobalt (20), l-amino-2-propanol (25), a-ribazole phosphate 


(1-a-D-ribofuranosido-5,6-dimethyl benzimidazole phosphate) (2, 


3, 4), and an unknown portion which has been suggested as being 
a pyrrole or porphyrin-like (1) 

\ll of the portions of the B,, molecule, i.e., amino propanol, 
a-Tibazole and the unknown moiety, have been tested singly, at a 
level of 100 7 ml and in all possible combinations. — In no instanee 
was any increase in B,, broth potency noted The tailure of 
amino-propanol to stimulate B, production was followed by a test 
of L-threonine and hydroxyglutamic acid \muno-propanol could 


be tormed by the decarboxylation of threonine and hydroxy 


glutamic acid could be decarboxylation go to threonme and thence 


to amino-propanol. The L-threonine and hydroxyglutamic acid, 


as well as N-acetyl hydroxyglutamic acid, were tested singly at 
levels of 100 7 ml and in combination with the other parts of the 
molecule The results did not indicate any stimulation of B 
production 

The compounds tested as possible precursors for the unknown 
part of the molecule were selected on the basis that this unknow1 
moiety is a pyrrole or porphyrin-like Phe unknown moiety, 
singly at a level of 100 y ml or in combination with a-ribazole 
and/or amino-propanol, did not increase the By, broth potency 
Pyrrole and L(-)proline likewise elicited no response when tested 
singly or with the other fragments of the molecule Bilirubin, 
chlorophyll, cobalt protoporphyrin or cobalt hematoporphyrin, 
singly at a level of 100 7/ml or in combination with a-ribazole 
and/or amino-propanol were inactive as precursors. It should 


} 


also be noted that glycine, which has been shown to be a precursor 


, 


ol porphy rins (22 , Was also Inactive in Increasing 1} ] 


broth level 
Following our failure to find precursors for the amino-propanol 
and unknown part of the molecule, our attention was turned to the 


a-ribazole phosphate morety Phe a-ribazole singly, at several 
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concentrations up to 100 y/ml or in combination witl 


panol or with the unknown fraction did not induce a rise in 


level of B,, produced. This was likewise true of 5.6-dimenthyl 
benzimidazole and 2,3-diamino-5,6-dimethyl benzene. As was e3 
pected 2,3-diamino-5,6-dichlorobenzene was quite inhibitory. © 


hamino benzene), when used 


Phenvlenediamine (d singly, induced 


a marked increase in the apparent level of B,. in the broth. Like 
wise o-nitroaniline, o-xvlidine, and 3,4-diaminotoluene, when used 


t 


singly, stimulated ,, production. However, the use of benzene, 
aniline, or nitrobenzene did not result in a stimulation. 
Pp \minobenzoie acid, reported by Davis (6) to be involved nN 


B. synthesis by /scherichia colt, was inactive in stimulating B 


production by Streptomyces griseus. This was likewise true of 


benzo rat id, quinic an id, and shikimiuc AC id, the last ot which has 
heen reported to be an important intermediate in the synthesis of 
cyclic compounds (5). Other benzene derivatives, i.e., sodium 
hydroxybenzoate, saccharine, p-dimethylaminobenzaldehyde, ben 
zilyearbinol, and sulfanilic acid, were inactive in stimulating B 
production 

In summary, of all of the compounds tested, only o-phenylenedi 
amine, o-nitroaniline, o-xvlidine, and 3,4-diaminotoluene have in 
voked a marked increase in B,, broth potency. The relationship 
between the structure of these compounds and the B,, molecule is 
obvious Hlowever, a-ribazole, 5,6-dimethylbenzimidazole, 
2,3-diamino-5,6-dimethylbenzene are structurally closer to the B 
molecule than are any of the stimulatory compounds. Moreover, 
these three compounds show vitamin B,.. activity in the rat (11, 
12) Wooley has presented evidence (26, 27) that the diamino 
dimethylbenzene increased both the B,. and B, production by 
Bacillus megatherium lhis prompted us to test a series of pos 
sible riboflavin inhibitors in the hope that a shift to B,, synthesis 
would follow. These compounds, tested at a level of 25 y/ml, 
included 2-desoxy-2-imino-riboflavin, isoriboflavin, phosphorylated 
isoriboflavin, galactoflavin, 6,7-dihydro-9 (1 L.-lyxitvl) isoalloxa 
zine lyxoflavin, and ethvl-2-keto-3-carboxyv-5,6  (4,5-dimethvl 
benzo) N-ribityl pyrazine. None stimulated vitamin B,. pro 


duction 
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for destruction of B,, was lost at the time that the ability to syn 
thesize the compound was lost. This possible mode of action then 
is difficult to evaluate. Our data would appear to indicate, how- 
ever, that the rate of B,, destruction, if any, is not great enough to 
account for the marked and rapid increase in b,, even if this 
destruction was completely terminated 

The ultimate proof of precursor activity lies in determining 
whether labeled compounds are incorporated into the molecule in 


question. This method was applied by the use of 1,4,5,6-deutero 


o-phenylenediamine. Assuming the compound was incorporated 


into the B,, molecule, the deuterium in the 5 and 6 positions 
would be replaced by methyls. It would also appear to be pos 
sible that the o-phenylene diamine could be incorporated into the 
molecule without being methylated with the resultant formation 
of a compound different from vitamin B,.. The results, however, 
make it obvious that the o-phenylenediamine, if it is being incorpo 
rated into the B,. molecule, is being introduced into no more than 
20% of the vitamin B,, produced (24) Vhis certainly does not 
explain the remarkable enhancing activity of the compound 
Hence, a mode of action other than that of a precursor must be 
sought. 

The most probable route of action of thé stimulatory compounds 
lies in their being competitive inhibitors. Competitive inhibition 
has many permutations, however, and the exact mode of action is 
obscure. All of the stimulatory compounds are most effective at 
a level at which they are slightly inhibitory. For example, o 
phenylenediamine is effective at a level of 50 y/ml but is most 
effective at 100-200 y/ml or the level at which grewth at first is 
retarded somewhat, then the inhibition is overcome. Under such 
conditions, use of o-phenylenediamine at a level of 100 y/ml re 
sults in an increase in B,, broth potency of 100 (3000 u./ml) 
and sometimes more. Increases of 200% have been obtained 
Additions of o-phenylenediamine to three-day-old fermentations, 
when growth is near a maximum, has no inhibitory effect and little 
or no effect on B,, production. o-Nylidine and 3,4-diamino 
toluene are also most active at a concentration of approximately 


100 y/ml o-Nitroaniline, however, is much more inhibitory and 
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cannot be used at a level much above 10 7/ml. These latter three 
compounds, however, are only approximately 40% as effective as 
o-phenylenediamine in increasing B,., broth potency 

It would be enlightening if the inhibitory and stimulatory ac 


] ] 


tions ot the compounds could « separated he inhibition by 


o-phenyvlenediamine may be overcome by the organism in several 


wavs \n enzymatic adaption could be involved Likewise a 


compound (B,, 7) antagonistic to o-phenylenediamine could be 
produced by the growing cells. Certainly higher levels of o-phen 
vlenediamine are tolerated if vitamin B,. is added at the start of 
the fermentation 

lhe o phenvlenediami e may be acting as a selective agent, al 
lowing the resistant nuclei to develop. If this is true, resistant 
nucle: would have to be very numerous and the mutation to. re 
sistance quite common to explain w rapid reversal of inhibition 


lamiune 


In addition attempts to select for resistance to o-phenylenec 
met with little or no success though these attempts were not e 
1 


tensive. Such resistant strains, it available, would aid in determi 


ng if Increased resistam Is accompanied by imereasing” re porse 


to increasingly higher levels of o-phenyvlenediamiune 
Phe response to o-phenylenediamine is not limited to the strains 
S. griseus with which we have been working nm 
other species of Strepton ‘ Cot Scone 

B,.-producing Streptomyces species tested, thre 


response to o-phenyvlenediamine 


Growth and Tifawin B production It h - beer 


that there is an apparent relationship between growtl 


B,. production Phis can be demonstrated by the 

ple synthetic medium containing a single sugar, such 
maltose, in combination with ; ing nitrogen source 
( NH, 111 Fis proline, histidine, ; : - olycine 

an excess of sugar and varies the level of nitrogen from 
concentration ot about Q),2 my N ml to an CXNCESss 

for maximum growth, the correlation between 
production becomes apparent 


17 


\s is to be expected, the dry-cell weight increases with increas 


~ 


ing nitrogen level until a maximum cell weight is obtained The 





356 Mycotocia, Vor. 45, 1953 


3. level also increases with increasing nitrogen level and 


with increasing cell weight, the maximum J[,, level occurring at 


the time of maximum cell weight Addition of nitrogen in ex 


vitamin 


of that required for maximum cell weight does not result 
‘ 


) ] . 
vu wmout jower cel 


creased production of B,, but may bring a 


with a corresponding decrease in vitamin 13, productior 


\ \\ 


Lhe ratio of B produced to that of the dry-cell weight does not 
change appreciably, however, with changing nitrogen 

medium. Indeed the highest production of | 

Ils usually occurs in the medium 


Ol ce 


levels 
SUMMARY 


vitamin B 


HPO, and 


o 
~ 


Streptom CCS GVriseus 1S capable of produc 1 


simple synthetic medium containing glucose, (NEI 


other inorganic salts. Alanine, glycine, histidine, and proline can 


be substituted, singly, lor { NH,) 11 1 Pa lactose, maltose, dex 
7 
PIUCOSE 


trin, starch, and mannitol are suitable as substitutes for 


ill, 
1 


\ large number ol comple \ organic mat rials, amino acids, car 


boxyvlic act purines, pyrimidines, and degradation products of 


, ’ 


vitamin L.., were tested for stimulation of vitamin B,. production. 


None induced a stimulation 
Ortho-phenvlenediamine, ortho-nitroantline, ortho 
3,4-diaminotoluene when used as single substituents 


significant inerease in vitamin B,, broth potency 
The most active compound, ortho-phenylenediamine 


cursor. It possibly acts as a competitive inhibitor 


There is a close correlation between growth and 


production 
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THE EFFECT OF ENVIRONMENTAL TEM- 
PERATURE ON THE COURSE OF SYS- 
TEMIC MONILIASIS IN MICE' 


GEORGE HH. SCHERR 


It had become evident to the author that mice infected with 
moniliasis during the hot summer months displayed a much more 
severe infection and higher death rate than those infected undet 


more moderate climatic conditions. The following experiments 


performed under controlled temperature conditions demonstrate the 


significant role of environmental temperature in the pathogenesis 


of moniliasis tor mice 


MATERIALS AND METHODS 


The mice used were a white Swiss strain, departmental stock 
\ll animals received tap water and Purina chow pellets ad /ibitum 
under both normal and experimental conditions 

Candida albicans strain 1711) has been described in a previous 
paper (3) 

Phe medium used was a broth employed by Reilly, Harris, and 
Waksman (2 Its composition is glucose, 1.007 ; peptone, 0.5% 
beet extract, 0.547; NaCl, 0.50; distilled water Vhirty ml ot 


broth contained in a 125 ml Erlenmeyer was loop-inoculated wit! 


C. allicans 1711 and mecubated at 30° ( ntriftuged pellet 
from such a 48-hour culture was suspended in 16 mi. of sterile 


cell suspension contained 1.1 


count 
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Cages containing 10 male mice each were placed in incubators 


whose temperature ranges were 5°-12° C, 15°-20° C, 28°-32° C 
and 35 -37° C. Each mouse received a single infecting dose ot 
0.2 ml of the Candida cell suspension intraperitoneally 24 hours 
after being placed in the incubator. Unintected controls were 


similarly incubated. At the end of 30 days all surviving animals 


were autopsied 


The degree of dissemination of moniliasis was gauged trom the 


number, size, and distribution of the lesions \s a rule the condi 
tion of the kidneys is an excellent indicator of the severity of the in 
fection. The degree of dissemination was assigned a numerical 


value, as follows: 


no visible pathology 

few, isolated lesions 

frequent lesions 

many lesions 

marked dissemination of lesiot 


very marked dissemination 


If the animal died, presumably as a result of Candida dissemina 


tion, prior to the end ot the exposure period, a value ] Was added 


to the base value 5 for every day intervening between death and the 
termination of the experiment. For example, if an animal died 3 
days before the experiment culminated, the dissemination value 
was designated by the number 8 Thus, the dissemination values 
recorded here are a measure of both severity of infection and 
mortality rate. No dissemination values are given for those am 
mals which were found mutilated or were killed accidentally ; they 


are represented by a dash (—) in the various tables 


RESULTS 


The data for this experiment are compiled in TaBLe | and graphi 
cally illustrated in Fic. 1. The temperature ranges of 15°-20° ¢ 
and 28°—-32° C showed the lowest mean dissemination values, 14.2 
and 13.8, respectively. A cold temperature (5°-12° C) enhanced 
the severity of infection manifest at moderate temperatures. The 
validity of the difference between the mean dissemination values 
found at cold and mederate temperatures was supported by the 


Statistical analysis of t. An environmental temperature of 35°-37 
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rABLE I 


ErEECT OF ENVIRONMENTAL TEMPERATURE ON MICE SYSTEMICALLY 


[HE 
INFECTED with Candida albicans 171) 


(Duration of experiment—30 days) 


Mean 
\v. dev. trom mea 
Stand. dev. trom meat 


Mea 
\v. dev. trom meat 
Stand. dev. from mea 


{) compared to 


Degrees ol freedom 


Me il 
\v. dev. trom meat 
Stand. dev. tro 


Meat 
\v. dev. from meat 
Stand. dev. trom meat 


ffor 15 ()” ( compared 


$5 37° ( 
Degree of freedom 
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25 30 
Days 


The effect of environmental temperature on mice systemically 


infected with Candida albicans 1711) 


C was more detrimental to these infected mice than any of the other 
temperature ranges studied. In marked contrast to the 50% 
mortality found at both moderate temperature ranges after 30 days, 
100% of the infected animals kept at 35 ~37° C were dead after 
only 9 days 

Uninfected controls kept at the same temperatures as the ex 


perimental groups of mice showed no untoward effects 


DISCUSSION 


This temperature effect for moniliasis has been confirmed by 


other experiments. In addition, it has been possible to correlate 
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sudden peaks of high mortality among Candida-intected mi 


our colomies with peaks of high temperature occurring duri 


] 
course of the summer. lis enhancement of moniliasis by 


environmental temperatures complicates experimental work st) 


further if studies are being conducted with such compounds 
cortisone, whose toxicity for mice is also markedly affected 
changes in environmental temperature (unpublished 
author 

Kuhn (1) found that Swiss mice infected with ( 


] r ; 


neoformans that were kept at 35°-360° C showed a higher rate ot 
survival than controls kept at 24 °—27° ( Data for other deey 
mycotic infections with respect to this temperature effect might 
profitably be collected and assessed as a potential factor affecting 
the pathogenesis of these diseases. A climeal application of this 
temperature effect is conceivable but must be preceded by addi 


tional laboratory work. 


SUMMARY 


Swiss mice systemically intected with moniliasis showed a more 


severe dissemination of the infection and higher death rate whet 


kept at controlled temperatures of 5--12° C and 35°-37° C than 


at temperatures of 15°-20° C and 28 —32 ( Uninfected animals 
kept at the same temperatures as the experimental animals were 
apparently unaffected he significance of increases of environ 
mental temperature on the pathogenesis of moniliasis is discussed 
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NOTES ON THE GENUS CAMPTOMERIS, 
FUNGI IMPERFECTI 


kenst A. BESSEY 


(with 34 FIGURES) 


In 1927, H. Sydow described under the name Camptomerts cal 
liandrae Sydow a new genus and species of dematiaceous Fungi 
Imperfecti, collected by him in Costa Rica on the living leaflets of 
Calhandra similis Sprague and Riley (Family Muimosaceae 
Three years later the same author gave the name Camptomerts 
leucaenae (Stevens and Dalbey) Sydow to a fungus collected by 
him in Venezuela upon the living leaflets of Leucaena glauca (L.) 
Bentham, also one of the Mimosaceae. He compared his fungus 
with specimens collected by F. L.. Stevens in Puerto Rico on the 
same host and described (by Stevens and Dalbey, 1919) as Fre 
sportum leucaenae Stevens and Dalbey, and recognized that his 
own collections from Venezuela were identical with those of Stevens 
from Puerto Rico and belonged to his own previously deseribed 
genus Camptomeris. In 1933 RK. Citerri described another species 
of this genus collected by him and Ekman in Santo Domingo upor 
Desmanthus virgatus (L.) Willdenow (also one of the Mimo 
saceae ), calling it Camptomerts desmanthi Ciferri. Confusion was 
brought about when, a year later, Petrak (1934) redescribed this 
same fungus, collected in the same locality by I:kman, on the same 
host, calling it C. desmanthi (fllis and Kellerman) Petrak. He 
based the change in the authority for the name on his claim that 
this is the same fungus that was described by Ellis and Kellermas 
(1885) from Kansas on Desmanthus brachylobus Bentham (now 
called D. tlinoensis (Michx.) MacM.) as Cercospora condensata 
ell. and Kell. var. desmanthi Ell. and Kell. This name was changed 
by Ellis and Everhart (1887) to Cercospora desmanthi (Ell. & 
Kell.) EI & Ev. The present author has studied the type of this 


latter species and has demonstrated that it is generically and specifi 
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cally distinct from Camptomeris desmanthi Citerri, of which typ 
cal material was also studied. In 1943 C. G. Hanford reported the 
Albizsia coriaria Welw. from Uganda, 
My rae (Petch) Mason, 


occurrence of a fungus on 
least Africa, under the naine Camptomerts al 
its identity with //elminthosporium albissiae Petch, from Ceylon, 


the herbarium sheet by EE. W. Masor ly 


having been noted o1 
the herbarium of the Commonwealth Mycological Institute, in Kew, 
England, are specimens identified on the labels as belonging to 
Camptomeris, but not vet described under this name Both are on 


Sout 


species of <lcacia, one from Jamaica and one from Natal, 


\frica In southern India, on Albizzia lebbek (Wilid.) Benth., 
the same host as that of Petch’s species from Ceylon, M. J. Thiru 
malachar collected a fungus which he published (1950) as //e/imin 


thosportum albissicolum Thirumalachar and Narasimhat lexami 


nation by the writer of type specimens reveals that this, too, prob 
ably should be called a species of Camptomerts. At Fort Myers, 
Florida, in December, 1950, the writer collected another unnamed 
species of this genus upon Pithecellobuan unguis-cati (L.) Benth., 
for which the name C. floridana Bessey is to be proposed. Hans 
ford (1943) described C. tephrosiae Hansf., on Tephrosia candida 
DC., from Uganda, but, as will be indicated further on, this does 
not seem to belong to Camptomeris as the writer delimits it. FE 
cept for this species, the hosts of Camptomerts all be long to the 
Mimosaceae and are all tropical or subtropical in their distribution 
In 1951 Ciferri proposed the transferral of two other species ot 
fungi to the genus Camptomeris: Fusicladium robiniae Shear o1 
Robinia pseudacacia L.. and Septogloeum acaciae Syd. on Acacia 
arabica Willd. In the fuller discussion of the species of Campto 
merts will be given the writer's reasons for doubting the validity of 
these transfers 

The genus has been collected in Florida and Texas in the United 
States :and in Costa Rica in Central America ;in Venezuela in South 
\merica; and in Jamaica, Puerto Rico and Santo Domingo, in the 
West Indies. In Asia it has been reported from India and Ceylon 
It has been found in Africa at such widely separated localities a 
Sierra Leone, Gold Coast Colony, Uganda, and Natal. It has bees 


described or named in herbaria under the generic names Campto 





366 Mycouocia, Vor. 45, 1953 


meris, Exosporium, Helminthosporium, Cercospora, Cercosporid 
ium, Passalora and Stigmina. It would appear, therefore, to be 
a worth while task to study the leaf-inhabiting species assigned to 
the foregoing genera insofar as they attack hosts belonging to the 
Mimosaceae. 

\ll of the accepted species of Camptomeris are confined to the 
living leaves of mostly woody Mimosaceae where they form their 
conidiophores on the under side of the leat. They do not usually 
produce strongly noticeable leaf spots. Mostly the upper surface 
of the leaf shows a slight yellowing, without a strongly colored 
margin. Qn the lower surface of the leaf, at distant intervals or 
closely placed, the fungus usually forms light brown sub-epidermal 
hypostromata of more or less isodiametric, rather cubical, fairly 
thin-walled cells. They may force their way through stomatal 
openings or, if large, may roll back the epidermis to permit the 
emergence of small, rather flat-topped sporodochia. In the more 
typical species of the genus (subgenus Eucamptomerts) the only 
cells emerging from the hypostroma are the enlarged, almost color 
less, somewhat balloon-shaped megalophyses. From these ex 
posed cells arise the usually dark-brown conidiophores which bear 
at or near their tips the single conidia. The conidiophores are 
more or less concentrically arranged, those toward the center be 
ing almost isodiametric and more upright, while those nearer the 
margin are flattened so as to be somewhat spatulate or even spoon 
shaped. These marginal conidiophores are more outspread but 
then curve upward. The conidia, formed one to a conidiophore, 


are lighter brown in color and oblong in outline or obclavate or 


obpyriform or even lanceolate. The apical half may taper markedly 


or very slightly. The apex is rounded. The base is rounded or 
truncate, with a nearly central scar of attachment. The conidia 
have 2 to 3 transverse septa, rarely only 1 or 4. Those septa are in 
some species strongly thickened, in others remain thin. The 
conidia are often marked by fine longitudinal and transverse parallel 
lines of blunt or sharp verrucosities, 0.6 to 2 » apart and 0.6 to 1.5 
tall. Sometimes these can be observed only by the use of an im 
mersion lens and may show more clearly in spores that are not 


quite mature, or only on the basal or apical portion of the spores. 
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The fungus may appear to the naked eve or hand lens like minute 
sort of rusts, but under the compound microscope its true nature 
can be recognized. 

After studying type or authentic specimens of all of the eight 
species recognized as valid by the author, the generic characters 
may be stated as follows: Parasitic within leaves of Muimosaceae 
but not producing conspicuously margined leaf spots. Conidi 
phores hypophyllous, arising from a subepidermal, pale-brown ot 
almost hyaline hypostroma which, without rupturing the epidermis, 
sends through the stoma balloon-like, almost colorless megalo 
physes, or which bursts through the stoma and adjacent portions of 


7 
1 


the epidermis as a small or large, low, more or less flattened sporo 


dochium within which several megalophyses develop. On_ the 


separate balloon-shaped megalophyses emerging through individual 
stomata, or at the tops of the megalophyses making up the upper 
part of the emerged sporodochium, or from cells of varied size 1 


the absence of distinguishable megalophyses, arise the conidio 


phores. These are slender or spatulate or spoon-shaped, straight 


or outwardly and upwardly curved. They are darker in color than 
the cells of the hypostroma. They may be without transverse 
septa, but in some species are all transversely septate a short dis 
tance from the base j - near the apex 1s borne the single 
conidium. These conidiophores differ from those of Cercospora n 
being unbranched, not branching sympodially and forming a some 
what zig-zag structure as in the latter genus. The conidia differ 
in their shape from those of Cercospora and Helminthosporium 
rarely averaging more than 2.5 to 5 times as long as broad, and 
usually being only light brown in color. In shape they may be 
oblong, nearly equal at each end or more often they are broader 
near the base and obclavate to obpyriform or lanceolate in outline, 
sometimes with an obtuse tail. The spores may be straight but 
often are somewhat curved. They are more often 2—3 times trans 
versely septate, but in one species are regularly ]-septate and in one 
species 3—-4-septate. They are conspicuously roughened or the 
roughenings may be observed with difficulty if at all 


The genus may be divided into two subgenera distinguished as 


follows 
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Eucamptomerts. Conidiophore-bearing cells (megalophyses ) 
emerging through the stomata singly from the subepidermal hy 
postroma and bearing the conidiophores apically and_ laterally. 
Type species of the genus and subgenus, Camptomerts calliandrac 
Sydow. (See Fics. 3,4, 6,7, 10, 11, 13, 14, 16, 17, 18.) 

.vosporioides. Wypostroma bursting through the stoma and 
sometimes rolling back a considerable amount of the epidermis and 


1 


cuticle and forming a more or less well marked, mostly flat-topped 


sporodochium. From enlarged cells (megalophyses) arising from 


the small basal cells or from branching hyphae or from scattered 
enlarged cells in the sporodochium arise 2 to 10 conidiophores to 
each e1 larged cell, those nearer the center straighter and more 
isodiametric, those nearer the margin flattened and bowed outward 
and upward. Mostly in this subgenus the conidiophores are not so 
definitely transversely septate near the base as in some species of 
the subgenus /:ucamptomeris. Type species of the subgenus, 
Camptomeris leucaenae (Stevens and Dalbey ) Sydow. (See Fics 
22, 25,20, £9, JO.) 

The specific characters in the subgenus /eucamptomeris are based 
chiefly upon the shape and size of the megalophyses, the number 
and size of the conidiophores and the presence or absence of trans 
verse septa, and the shape and size of the conidia. In the sub 
genus /.vosportoides the size and shape of the sporodochium, pres 
ence or absence of megalophysis-like cells, shape and size of conidio 
phores and conidia are important characters 

In the key and in the descriptions of the species the term megalo 
physis ts applied to the large cells arising from the hypostroma or 
occupying a more or less definite layer in the sporodochium, from 
whose tops and sides arise the conidiophores. The term = sporo 
dochium 1s used for the cushion-like stroma which is the outer part 
of the hypostroma which has burst through a considerable area 
of the epidermis, rolling it and the cuticle back The term sporo 
dochidium is applied to the cluster of conidiophores and other hy 
pha growmg out of the more-or-less balloot shaped megalophysis 
pushed out through a stomatal opening leaving the remainder of the 


hypostroma beneath the epidermis 
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Camptomerts was first named as a distinct genus in 1927.) Clen 
ents and Shear (1931) did not recognize its validity as a distinet 
genus but included it under the genus described by Earle in 1900 
under the name Cercosporidium. The non-validity of this rests 
upon the type of conidiophores, which in the latter genus are sym 
podially branched and zigzag while in Camptomeris they are uw 
branched and bear but a single conidium 

The eight species recognized by the writer are distinguished i 
the accompanying key which ts followed by the detailed descriptions 
of the species and comments on excluded species and spe 
have been mentioned in connection with some valid) species ot 
Camptomerts, 

The proper placement of the genus Camptomerts in the artificial 
system of classification of the Fungi Imperfecti raises some ques 
tions. Because of the pigmentation of the conidiophores and spores 
and sometimes of the hypostroma the genus must be placed among 
the pigmented groups (te. the “Phaeo” groups). The subgenus 
xosporioides, with its rather definite sporodochium, would fall 
naturally into the family Tuberculariaceae. Only by a straining 
of the definition can the species of the subgenus /ucamptomerts |x 
considered as belonging to this family, for the sporodochidium dit 
fers fundamentally from a typical sporodochium. Yet the two 
subgenera seem to be rather closely related. The type of conidio 
phore, with its single terminal conidium, distinguishes Campto 
meris from Cercospora and Cercosporidium, in both of which the 
conidiophores are of the zigzag type due to the sympodial mode of 
branching, with several conidia, one at each joint. Stigmina shows 
many similarities to Camptomeris but the limitation of the latter 
to parasitism in the single family Mimosaceae, the occurrence of 
special enlarged cells (megalophyses ) from which arise the conidio 
phores, and the flattened nature of the outer conidiophores of a 


cluster seem to be distinct enough to warrant this separation 


Helminthosporium is much more deeply colored in most species 


and usually the spores have more numerous septa. Also in get 
eral the conidiophore may bear a number of conidia. Many spe 
cies of Helminthosporium may be saprophytes. If there is any 


close connection between Camptomeris and Helminthosporium it is 
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= 


among the leaf parasites of the latter genus possessing rather short 
conidiophores bearing each a single conidium. What the periect 
stage of Camptomeris is, if it still exists, has not been suggested 
C. floridana, the only species of which a recent collection 1s available, 
did not grow when inoculated upon standard laboratory culture 


media suitable for saprophytic and many parasitic tung1 
| 


CAMPTOMERIS SYDUOW 
Ann. Mycol. 25: 142, f. 6. 


Eucamptomeris subgen. noy 


hyses plus minusve vesiculiforn 


ata cmerventes 


Conidiophore-bearing megalophyses more cr less balloon-sl aped, 


emerging through the hypostroma singly through the stomata 


Exosporioides sulbgen. nov 


Hypostroma per stoma et circumiectam epidermidem et cuticulam emet 


gens et sporodochium formans 


Hfypostroma bursting through a stroma and rolling back a cor 
siderable amount of epidermis and cuticle 


less well marked sporodochium 


and forming a more or 


KEY TO THE RECOGNIZED SPE 


liophore-bearing megalophyses more or 
from the hypostroma singly throug] 
a. From the megalophysis artse only the 
ternal hyphae connected with other 
b. Conidiophores regularly transversel 
( Conidiophores 6 19 (av. 11) pel 
(av. 204) in length; comidia 2: 
septate, oblong to broadly 
handra, Costa Rica 
cc, Conidiophores 10-46 (av. 26) per megalopl s, semi-erect, 2 
(av. 39) in lengtl conidia 20-7 av. 47 
3 4-septate, oh« lavate, | l 


apex, straight or curved 


bb. Conidiophores not septate 


t 
t 
Conidiophores 16-82 


(ay 26 uw) 1! leng 
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AMPTOMERI 


1927. Fics 


Megalophyses almost hyaline, 14-23 (av. 19 p) diameter, 


measuring the broadest portion of the part that has emerged fron 


the stoma This emergent portion is 10-26 (av. 16.) in height 


while the sub-stomatal portion is 35-13, (av. 10pm) in height 


The rather dark conidiophores are 6-19 (av. 11) per megalophysts 
in one or two series, spreading outward and then curving upward 
with one transverse septum near the base, forming a cell about as 


long as broad Rarely more than one septum occurs The outer, 
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upwardly curving portion of the conidiophore is flattened somewhat 
ess than the tangential, 


1 


so that the radial diameter is considerably 
giving a somewhat spatulate appearance when the cluster of spread 
ing conidiophores (sporodochidium ) is viewed from above Be 

cause the conidiophores spread so much the megalophysis looks from 
above like a central hole in the sporodochidium. Conidiophores 


26 35 p (ay 30 p) In length by 1] 16 p \ 13 pp) } tangential 


(a\ 
5 


diameter. Sporodochidia 48-109 p» (av. 75 w) across, usually seat 
tered or clustered, but not interconnected by hyphae above the epi 
dermis. Conidia borne singly at the apex of the conidiophores, 
ovoid to nearly cylindrical, considerably or scarcely narrowed to 
ward the obtuse apex, lighter brown than the conidiophores, mostly 
not constricted at the septa Septa 3 in the mature conidia, fewer 
or lacking in the younger spores. Conidia usually slightly curved 
at the apical one-fourth or one-third, apparently smooth when fully 
mature, but when immature somewhat roughened, especially near 
the base as well as the conidiophore itself. Dimensions of conidia 
25-53 * 8-lOp (av. 41 * 1l2y). Distinct spots are not visible or 
the upper side of the affected leaflet except slightly vellow-greet 
areas without definite margins 

On leaflets of Calliandra similis Sprague and Riley. No. 89 of 
Sydow, Fungi in itinere costaricensi. Descamparados, Costa Rica 
Collected by H. Sydow, December 30, 1924 The specimet s stud 
ied were from the foregoing exsiccatum, lent by the Mycological 
Herbarium of the U. S. Department of Agriculture, Beltsville, 


Maryland, through the courtesy of John A. Stevenson. 


CAMPTOMERIS ALBIZZIAE (Petch) Mason, apud C. G. Hansford, 


Proc. Linn. Soc, London. 155th Session, 1942-1943 (Pt. 1): 


Ol, f. 1-16. 1943. Figs. 8-11. 


Helminthosporium albissiae Petch, Ann. Roy. Bot. Gard. Para 


deniya 4: 306, 1909. 


Megalophyses 9.6-35.2  6.4-28.8 » (av. 19 * 16) in diameter, 
measuring the portion above the stoma, and in total height, in- 
cluding the portions within and outside the stoma, about 40 » (prob 
ably somewhat contracted because measured from a stained paraffin 
section). Conidiophores 10-46 (av. 26) per megalophysis, semi 
erect, 26-51 » (av. 39) in length and 7-8.5 » across for the inner, 
not flattened ones, and 10-17 » in width, for the outer, flattened 
conidiophores. Sporodochidia 38-162 * 35-118 p (av. 83 & 73 p) 
| 


across, scattered or crowded, not united. Conidia borne singly at 
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the apex of the conidiophores, obclavate, gradually tapering to 

narrow, blunt apex, straight or curved, lighter fuliginous, 30.1 
70.4 X &8.3-11.8 p (av. 47 10), 3to4 septate (av. 3 5), usually 
not constricted at the septa, roughened with verrucosities about 


1.5 apart, less noticeably so on the mature conidia Phe dried 


hl } 


herbarium specimens (all that were seen) do not show distinctly 


margined spots on the affected leaves 


Specimens studied lminthosporium all ae Petch, type 
specimen, Petch No, 2589 Albizzia lebbek (Willd.) Bent 
Peradeniya, Ceylon, June 21, 1908 (courtesy Royal Botanical 
arden, Kew, England): Camptomeris al ac (Petch) Mason, 

G. Hansford No. 19223 Allizzsia qrandibracteata Vaubert, Kaz 
near Kampola, 1936 (courtesy Ro 
(garden, Kew, England) ; . Hansford No. 345¢ 
ortiaria Welw., Entebbe Road, Uvanda, sept 1044 
[ S. National Herbarium, ug John A. Ste 
Chandler No. 2408, on Albissia sp., Kampala, Uganda, Sept. 1938 
(I.M.I. 7686, courtesy Commonwealth Mycological Institute) ; 
Kk. C. Deighton No. M. 2597, on Albizzia ferruginea Benth., Nijala 
(Kori), Sierra Leone, Africa, Nov. 28, 1947 (1.M.I. 2/175] 
courtesy Commonwealth Mycological Institute ) ; T. Hughes, o1 
Albizzia ferruginea Benth., Gold Coast Colony, Africa C. M 
Herb. 7021), June 13, 1949 (LMT. 475420 1 Common 


vealth Mycological It stitute ) 


Camptomeris verruculosa (Sydow) comb. nov 
Stigmina verruculosa H. & P vdow, Ann. Mycol 
fic. 1912 


1 1 


Megalophyses more or less elliptical in cross section 


14-21 » (av. 22 IS) in diameter and about 17 » ta 


17 


1 


tion above the stomatal opening Conidionhores pale 
16-82 (av. about 60) per megalophysis, in about two 


ing. usually not transversely septate near the base 


~ 


conidiophore mav le septate ), those of nuiter series flattened 


somewhat and. slightly curved upward. Conidiophore 
(av. 26) in length, in apical view &8.3-11.8 * 6.1—9 p 
chidia mostly hypophyllous, rarely also epiphyllous 
71m) across, scattered or crowded, but not united 


1 


Coy iia borne 
at the alpen () the Col idiophores, oblor Oo. | ly curved 
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2. Comidiophores 


ics. 1-4. Camptomerts calliandrae Sydow. 1. Conidia 
Sporodochidium, from above. 4 


one with immature conidium attached. 3 
Vertical section through megalophysis and attached conidiophores, [. epi- 
dermis. Fics. 5-7. Camptomeris floridana Bessey. 5. Conidia. 6. Sporo 
dochidium from below and detached conidiophore with conidium. 7. Vertical 


section through upper part of hypostroma and megalophysis and attached 


conidiophores and exostroma, ©. epidermis 
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26-47 & 7-11 pw (av. 37 * Op), 3-septate (very rarely 2 or 4 sep 
tate ), not constricted at the septa, pale yvellow-brownish \ccord 
Ing to Sydow’'s original ce S¢ ription the sporodochidia Occupy dis 


colored spots on the leaves. 


Specimens studied: Stigmina verruculosa Sydow (portion of 
type collection), on Acacia mollissima Willd. (= A. decurrens 
Willd.), Harden Heights, Natal, Union of S. Africa, Coll. April 
14, 1911 by J. B. Pole Evans, No. 7382 Union of S. Africa Dept 
\gr. Myc. Herb. (1.M.1. 38049, in the Camptomerts folder, cour 


tesy Commonwealth Mycological Institute ). 


Camptomeris martynii sp. nov. Fics. 12-14 


Megalophyses 12.8-22.4, raro 33 (med. 194) diam. in parte suprasto 
matali et 16-26, raro ad 38 (med. 224) alt. supra stoma, fere hyalina 
Conidiophora atro-brunnea, 16-38 (med. 25) in singulis megalophysibus, ir 
pluribus seriebus, erecta seu semi-erecta, exteriora exterius et) sursun 
curvata, et multo applanata, non septata seu raro ad basim septata; 25-38 u 


2) long., exteriora 8-12.84 (med. 10) lat., interiora 48-94 (med 


(med. 3 
7) lat. Sporodochidia hypophylla, 55-1044 (med. 74) lat., sparsa vel ag 
gregata. Conidia singulatim orta ad apices conidiophororum, oblonga seu 
anguste obpyriformia, e medio ad obtusum apicem angustata, plerumque 3 
septata vel frequenter l-septata, medio septo crassiore quam dua alia, interdun 
ad septum medium constricta, praecipue conidia immatura exigue verruculosa 
pallide brunnea, interdum paululo curvata in dimidio apicali, 35-62 * 9.2 
128 (med. 49 * 11.54) 

In toliis vivis Acaciae villosae (Sw.) Hd. Long Mountain, Jamaica 


Coll. E. B. Martyn, 1949 


Megalophyses 12.8-22.4 yp, rarely 33 (av. 19) in greatest 
diameter of the extrastomatal portion and 16-26, rarely up to 38 p 
(av. 22) in height above the stoma, almost hyaline. Conidio 


phores dark brown, 16-38 (av. 25) per megalophysis, in several 


series, erect or semi-erect, the outer ones curved outward and up 
ward and flattened considerably, usually not septate but occasionally 
one transverse septum near the base. Conidiophores 25-38 p (as 
32) in length, those nearer the margin 8-12.83, (av. 10m) in 
breadth, the more centrally placed ones 4.8-9 » (av. 7p) across 
Sporodochidia hypophyllous, 53-104» (av. 74) across, usually 


scattered, not united even when crowded. Conidia borne singly at 


~ 


the apex of the conidiophore, oblong to narrowly obpyriform, usu 


ally narowed from the middle to the blunt apex Mostly 3-, o1 
often 1-, septate, the middle septum much thicker than the other 
two, sometimes constricted at the middle septum; very faint], 


roughened, especially when immature, pale brown, occasionally 
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8-11. Camptomeris albizsiae (Petch) Masor 


basal germ tube. 9. Conidiophores. 10. Sporodochidium tr 


Megalophysis and attached conidiophores, — | epidermis 


Camptomeris martyni Bessey 12. Conidia 13 Megalophysis 


tached conidiophores, S. stoma. 14. Sporodochidium trom 
15-18. Camptomeris verruculosa (Syd.) Bessey. 15. Conidia 
phore attached to megalophysis and bearing a conidiun 17 
from below. 18. Side view of the portion of a megalophysis ex 


the stomatal opening 





Sporod 


BESSEY : CAMPTOMERIS 


ly curved, especially in the apical half; 35-62 « 9.6-12.8 p 


19 Loy). No conspicuous spot produced on the affected 
leaflets so far as visible on the dry herbarium specimes Named 
> 


in honor of EK. B Martyn, collector of the typ material 


On leatlets of Alcacia villosa (Sw.) Willd... ¢ Mountan 
Jamaica. Collected by EE. B. Martyn, February, 1949. Depart 
ment of Agriculture, Jamaica, No, P. 78426 (1.M.L. 34795, courtesy 
Commonwealth Mycological Institute ) 

Specimen studied, the foregomg type collection (which is places 


in the Camptomerts folder, without trivial name ) 


Megalophyses [8-26 (av oma) w itest d 


the stoma; 22-42 » (av. 32) in height in the supraepidermal por 


tion, and 16-26 » in the subepidermal part, the almost hyal 
of the external portion 1.6-2.5 » thick. The light brows 


1 


stroma of pseudoparenchymatous tissue is made up of thir 


6-14 in diameter and is up to 100m or re in width and 


25-50 » into the mesophyll, with a few 


projects 
hyphae extending to the upper epidermis he 
where crushed by the stromatic tissue, appear to rem: 


1 


hough their walls are browned, often clear to the upper epidermi 


t 
Krom the external portion Of the megalophysis arise numerous 


dark, closely packed cells. Those arising nearer the epidermi 
multiply and form a ass of stromatic tissue or sporodochiu 
Which remains free from the epidermis Spreading laterally it 
ins with similar masses of cell from other megalopl yvses neat 


by Phe cells grow from the upper half of the megalophysis give 
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Fics. 19-23. Camptomeris leucaenae (Stevens & Dalbey) Sydo 
Conidia. 20. Branch of sporodochium bearing three conidiophore 
Conidiophore. 22. Vertical section through sporodochium, C. cuticle, E. epi 
dermis, M. Megalophyses bearing conidiophores. 23. Sporodochium from 
above. Fics. 24-26. Camptomeris desmantht Ciferri. 24. Conidia. 25. Up 
per portion of comidiophores. 26. Vertical section through sporodochiun 
C. cuticle, E. epidermis, M. Megalophyses bearing conidiophores 
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rise to the conidiophores, one or rarely two or even three arising 


from each of these cells. In the cases where only one conidiophore 


' 


develops the basal cell probably is homologous to the basal cell of 


the conidiophore as found in other species of Camptomeris. The 


conidiophores from nearer the top of the megalophysis are shorter 


than those arising from the sides. Inner conidiophores 20—30 p 
in length and 3.5—7.5y in thickness, sometimes slightly more 
slender toward the apex, the outer ones 32-406 p (av. 39) long 
They are curved upward and inward. Each bears a single apical 
conidium. The sporodochidia all arise independently and may be 
scattered but the ectostromata of those arising closer together join 
to form a united group of 2 to 3 or even 8 to 10. Rarely a few 
scattered sporodochidia are produced on the upper side of the leaflet 
The width of the individual sporodochidia varies trom 86-109 » 
(av. 99). From above, the megalophysis is sometimes. visible 
but when the sporodochidia are scraped off by a scalpel and viewed 
from the under side it is very noticeable as an almost round hole 
The conidiophores are lighter in color than their supporting cells 
but are darker than the conidia. Conidia oblong to obclavate, 
usually somewhat curved, transversely 1- 2- and 3-septate, the septa 
thin; minutely verruculose, the verrucosities about 1 apart 
transverse and longitudinal parallel rows about |p apart. 1-septate 
conidia 34 42 K UG 1] 5 pe (ay 37 10 p 2? 2 septate 4? $5 

7-11.2p (av. 43 * 10p); 3-septate 42-48 k 8-11.55 (av. 46 

10). These form respectively 40, 25, and 35 percent of the total! 
number of the conidia measured. The living, affected host leaflets 
show from above no definite spots or sometimes a slight yellowish 
green discoloration. From below, the numerous sporodochidia 
appear black to the naked eye and even when viewed through a hand 
1] 


lens resemble very small rust sort. 


y 
/ 


On leaflets of Pithecellobium unquis-cati (1...) Bentl 
ernst A. Bessey, Ft. Mvers, Florida Dec. 30, 1950 Onl 
mens studied were from the foregoing type collection 

The type collection has been divided and deposited in the fol 
lowing herbaria: Michigan State College, University of Florida, 
Mycological Herbarium of the U.S. Department of Agriculture 


j 


Commonwealth Mycological Institute, New York Botanical Gardet 


I. XOSPORIOIDES 


(AMPTOMERIS DESMANTHI Ciferri, Ann. Mycol. 31 
Fics. 24-26 


Numerous dark brown sporodochia in hypophyllous patches 2—5 


mm. across, on the not conspicuously discolored leaflets. The 
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sporodochia are elongated in the direction of the mai 

stomata through which they first burst and measure 

100-166 » (av. 188 * 152). They form rather flat cus 

upper laver made up almost entirely of the conidiophores 

made from paraffin-embedded leaflets show that subepidermal! 
there is a low hypostroma from the upper surtace of whica arises 

layer, more or less palisade-like, of a few up to many enlarged 


ce 


Ils (megalophyses) narrowly balloon shaped, measuring 


75-12. From the upper rounded or flat surface of each megal 
physis arise 5 to 6, even up to 10 cor idiophores, so that the spore 
dochium that bursts through the epidermis may be compared to 


compound structure of several 


to many sporodochidia, such as 
formed and emerge singly in Camptomeris calliandrae and othe 
species in the subgenus /:ucamptomeris. The conidiophores at the 


outer edge of each of these small megalophyses curve outward and 


less curved and more wy 


upward, chose nearer the center being 
right. The conidiophores are dark brown, 45-61 » in length, those 
not at the margin being usually 9.6-10.6 * 4.5-7.4 p (av. 10 * 6p 

in end view while the marginal ones may be spoon-shaped and 1 
end view up to 13 * 3p. They may be somewhat hooked. The 

bear but one conidium eacl They may have a transverse septun 
near the base forming a cell about 6» long and 3p broad, but this 
septum seems to be lacking in many conidiophores (and is not 
shown in the vertical section of the sporodochium in Fig. 26) The 
conidia are lighter brown, oblong, usually l-septate (only one was 
found with 3 septa). They are usually, but not always, cor 

stricted a little at the septum. The septum 1s 2-4 » thick, the outer 


11 


wall of the spore being not so thick Phe apical and basal halves 
of the conidia are quite similar and rounded at the ends Rarely 
the distal half is somewhat tapering. They measure 20.4—48.6 
9-118 p (av. 41 * 10p). They are very minutely striate, trat 
versely and longitudinally, with rows of very small verrucosities 
visible mostly only under the oil-immersiot The foregoing meas 
urements and the illustrations were all made from the type collec 
tio Krom W. H. Long No. 6508, collected at Brownsville I 


the conidia measured 34.6-45.8 * 8.6-12 p» (av. 40 
On Desmanthus virgatus (1...) Willd... Val 
Santiago, Santiago, Hato del Yaque, Dec 
Ekman and R. Citerr 
Camptomeris desmanthi (ell 
Mykologische Notizien XII No 
manthi EM. & Kell. Ann. Mycol 33: 34, wa | 


from specimens collected by EE 











> 
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the same host and in the same locality as Ciferri’s type collection. 
The description matches in the main that given a year earlier by 
Ciferri, but Petrak erroneously identified his fungus with Cerco 
spora condensata EM. & Kell. var. desmanthi Ell. & Kell., described 
in I885, but later made a distinct species, Cercospora desmanthi 
(Hell. & Kell.) EML & Ev. 1887. 

Specimens of Camptomeris desmanthi Ciferri studied: Ciferri 
Mycotlora Domingensis 3899. Hato del Yaque, Santo Domingo 
Coll. Ciferri and Ekman, Dec. 13, 1930. This is the same locality 
as the type collection. (Courtesy of U. S. Department of Agricul 
ture, Mycological Collection.) Other specimens of this same spr 
cies studied by the writer were the following, labeled Cercospora 
desmanthi Nl. & Kell. W. H. Long Herb. 6/63, on Desmanthus 
velutinus Scheele, San Antonio, Texas, Nov. 8, 1916, and 6508 on 
Desmanthus sp. from Brownsville, Texas, May 27, 1918. On the 
leaflets of a specimen of Desmanthus leptolobus V. & G., Lindheimer, 
Flora Texas 760 collected at Comanche Springs or New Braunfels, 
Texas, June 1851, recognizable clusters of this fungus were found 
(Specimens made available by courtesy of Dr. G. J. Goodman, of 
the Herbarium of the University of Oklahoma.) Specimens la 
beled Cercospora condensata Ell. & Kell. var. desmanthi Ell. & Kell 
and Cer. desmanthi (EM. & Kell.) Ell & Ev. studied by the writer 


are discussed in greater detail later in this paper. 


CAMPTOMERIS LEUCAENAE (Stevens & Dalbey) Sydow, Ann. My 
col. 28: 222. 1930. Fics. 19-23. 
) 


FE xosporium leucaenae Stevens & Dalbey, Mycologia 11: 5. PI. 2, 
figs. 5—7. 1919. 

Sporodochia dark brown, scattered, hypophyllous. Leaflets not 
conspicuously spotted. Sporodochia not noticeably elongated, 
80-160 » (av. 114), forming rather flat cushions, the upper layer 
made up almost entirely of the conidiophores. From the basal layer 
of small cells there arise coarse, branching tubular hyphae with 
swollen oblong or top-shaped ends (megalophyses) 29-43 * &.6 
14.34. These bear at the flattened top mostly about 3 (sometimes 
2 or 4) conidiophores. From the megalophyses nearer the center 
of the sporodochium the conidiophores are more nearly isodiametri 
in cross section while from those nearer the margin the conidio- 


phores are more flattened and spatulate or spoon-shaped. In length 
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they are 3246p. ‘Those nearer the margin measure in end view 
9.6-10.2 * 64-9». The conidia are 2 or 3 septate, more often the 
latter, the septa and outer walls of the more mature spores somewhat 
thickened, 30-59 © 8.3-l0.6p (av. 47 K 9.5). They are ob 
clavate or narrowly lanceolate in outline, distinctly narrowed in the 
distal portion, very faintly roughened. The above measurements 
were made on a portion of the type collection. 

Specimens studied: Exwosporinm leucaenae Stevens and Dalbey 
Portion of the tvpe collection on Leucaena glauca (1...) Benth. Porto 


Rican Fungi 6792. Coll. F. L. Stevens. Arecibo, P. R., Jan. 17, 
1914 (by courtesy of the Herbarium, University of Illinots) ; 
Comptomeris leucaenae (Stey. & Dalb.) Syd. on Leucaena glauca 
(IL.) Benth., collected by H. Sydow, near Caracas, Venezuela, 
June 2, 1898 (courtesy Mycological Collection of U.S. Department 
of Agriculture ) ; 2723 of P. Sintinis, Plantae Portoricenses, Coano, 
in convalli rivuli Moreno, Puerto Rico, Dec. 18, 1885; coll. R 
Ciferri, Santiago, Hato del Yaque, August 1931, 1.M.1. Herbarium 
9026 ex Petrak, Mvcotheca generalis 726 (by courtesy of Con 


monwealth Mycological Institute ). 


CAMPTOMERIS ALBIZZIHCOLA (Thirumalachar & Narasimhan ) comb. 
nov ics. 27-30 
Helminthosporium allizsicolum Vhirumalachar & Narasimhas 
Sydowia 4: 67. 1950. 
Sporodochia hypophyllous, numerous, scattered or concentrically 


arranged, in red-brown spots 2 to 4or 5mm. x 1 to 2mm., 22-54 p 


(av. about 36) in diameter, about as long as wide They ay 


parently start to push through a single stoma but burst this and 
turn back the surrounding epidermis and cuticle Phe top is rather 


flat and from above only the upper portions of the conidiophores and 
the freed conidia are visible \t the base is a mass of more or les 
isodiametric or somewhat elongated dark-walled cells, 4 to Sy i 
diameter, from which arise the conidiophores, packed closely to 
gether, those in the center rather straight but towards the margin 


bowed outward and upward. Conidiopaores pale brown, 12-25 p 
long, the central ones nearly isodiametric, 3—5 » across, those near 
the margin flattened and 6-8 * 2 1 cross section of 


] the scar of the 


the marginal ones are hooked at the apex where 
single conidium is sometimes very distinct, often subapical Some 


conidiophores appear to have a transverse septum near the bass 
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but possibly the cell cut off by this should be regarded as a cell ot 
the basal sporodochium. Conidia more dilutely brown, obpyri 
form to broadly obclavate, rounded at the base with a distinct seat 
of attachment, the distal portion narrowed to a straight or curved 
obtuse beak ; 3- (rarely 2-) septate, the septa and wall of the spore 
rather thin. Under the oi] immersion the whole spore or only tts 
basal and apical portion show a very tine aculeation, the aculeae 

Ing 0.6-0.7 » apart and 0.6-1.5 p higl Conidia 20-33.6 


; -7 ) 
a\ 28 4.9 p) 


Specimens studied: Portion of the type collection of //elmintho 


sportum albizsicolum on Albissia lebbek, Virupati, South India 


Coll. M. J. Thirumalachar, Jan. 10, 1946 (courtesy of M. J 


Thirumalachar ) 


SPECIES EXCLUDED 


CAMPTOMERIS TEPHROSIAE Hansford, Proc Soc. London 
155th Session, 1942-1943 (part 1): 61. Fic. 12. 1943. Fics 


Kb Mg 


\uthentic specimens of this fungus could not be located in the 
Herbarium of the Commonwealth Mycological Institute nor in the 
Herbarium of Kew Botanic Garden. On information from le. W., 
Mason of the forme r, the Uganda Herbarium 1s at present not 
accessible The following descriptions are taken from the original 


publication by Hanstord 


22. Camptomeris Tephrosiae Hanstord sp. 1 Maculae 
clongatae, in centro brunneae, hypophyllae, indistinctae, dilute flavo-brunnea 
Sporodochia plerumque hypophylla, minuta, atra, pulvinata, circa 100 dian 
Contdiophora radianta, plus minusve erecta, olivacco-brunnea, 2-3 septata, 
haud constricta, simplicia, 30-10 4, inferne attenuata ( onidia clavato-cylind 
racea, atro-brunnea, levia, 3-5 septata, leniter ce asi truncata, apici 
rotundata, 50-95 * 16-224. Hab. in folits Tephr 


Hansford 1862 


Causes defoliation of the host; the leaf-spots are lenticular, clot 
gated along the veins of the leaflets Phere is little ditferentiation 
of the conidiophores and conidia; together each consists of a single 
row of cells which break off at a septum, the outer wall remaining 
as a broken ring around the apex of the “conidiophore” and around 
the base of the “conidium.” 


By the description and illustration this 1s certainly not congener 


with Camptomeris, but the writer, without opportunity to study au 
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thentic specimens, dares not venture to indicate where 
The 2-3 septate conidiophore s, the 3 5 septate, clavate 
conidium, which on separation from the conidiophore 


broken ring, are characters lacking in typical Camptom 


CAMPTOMERIS ROBINIAE (Shear) Ciferri, Mycopatl 


/ ts cladiun re My) lili Shear ( 1902). 


Phe writer has examined specimens of this fungu 

\. Stevenson and Miss Cash in 1936 at Mountain | 

Station, Virginia, and checked with Shear’s type specimet 
this fungus, as well as specimens collected by Dr. and Mr \] 
and distributed 11 1 lumbiani. Century XIII rhes 
all the characteristics of 
characters of the condi 
from P. hacilligera (Mo 

xcept possibly 
the leaves This species 


genus Camptome) 


CAMPTOMERIS ACACIA vdoy Ciferri, Mycopa 
Septogloeu acacta vadoOw, \nt \Iveco!l 


Qn sleacia ara Wd oimbatore, Madras 
Coll. W. MeRae Specimens could not be obtamec 


act that Svdow tes that the conidiophores are 


phoris nullis”) a tha “acervull”’ are 


the spores emerge 1 lig VElLOw drops would seen 


inclusion in Can 


( EROCOSPORA 


Mycol 


Cercosporidiun 


M \ ologia 33 


This) fungus 


‘8 
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collected by W. A. Kellerman at Great Bend, Kansas, August, 
1884. 

Specimens studied: Kellerman 632, type specimen, from Great 
send, Kansas, Aug. 1884. Others from Kansas were Kellerman 
941, Manhattan; Kellerman & Swingle, Kansas Fungi 5; Ellis & 
IXverhart, North American Fungi 1992; Bartholemew, Fungi of 
Kansas 1892; from Missouri, Rabenhorst-Pazschke, Fungi [Euro 
pact et extraeuropaei 4/92; from South Dakota, Brenckle Fung 
Dakotenses 627; from Louisiana, Langlois 348, July 27, 1886 
This is the specimen on which the var. desmanthi was raised to 
specific rank; from New Mexico, Earle and Karle, Plants of New 


Mexico 267; from Texas, on Desmanthus acuminatus Benth., W. 


H. long Herbarium 3399 and 6/47; on D. velutinus Scheele, W. 


H. Long Herbarium 6/43. This fungus occurred on a specimen of 
Desmanthus tlinoenstis in Plants of Oklahoma 54/2, collected in the 
Arbuckle Mts., Murray Co., Okla. 

The compact sporodochia, emerging through the stomatal open- 
ings which they soon rupture and greatly enlarge, bear on their 
flattened surface numerous conidiophores which are compacted to 
gether below their free apical portions with measure 35—50 
3.5-0.2 p (av. of 5, 43 * Sy). These apical portions are not 
septate, but toward the outer end are somewhat zig-zag, bearing 
the scars of 4 to & spores which have been formed sympodially. 
In cross section the conidiophores are almost isodiametric. They 
are not flattened or spoon-shaped, even at the margin of the sporo- 
dochium. The conidia are obclavate or narrowly lanceolate in out- 
line, but with a rounded tip. About 67° are 1-septate, the re 


mainder being 3- or 2-septate. They measure 23.1-41.3 » 


5.9 
S&p (av. 31 * 7.3). The septa and outer wall are not pro 
nouncedly thickened. 

\Ilthough this fungus possesses the Cercospora type of conidio 
phores, by which it is entirely distinct from Camptomerts, the co 
nidia are broadly blunt and only 2.8 to 6.3 times as long as broad 
at the point of greatest diameter (average ratio of length to breadth 
4.3 to 1), whereas in typical Cercospora the ratio is 10 to 1 or more. 
For example, in Cercospora olivacea (Berk. & Rav.) EIL, on 


Gleditsia triacanthos 1.., this ratio as measured by the writer is 





BESSEY : CAMPTOMERIS 387 


8.0-32.5 to 1, averaging 17.1 to 1 lhe genus Cercosporidium, with 
C. euphorbiae (Tracy & Karle) Earle as the type species, was es 
tablished by Iarle (1900) to accommodate a fungus with elongated, 
more or less spreading conidiophores of the sympodial type arising 
ina sort of sheaf or sporodochium-like structure, but with relatively 
short conidia. Later a few other species were added and in 1941 
Dearness transterred Cercospora desmanthi (Ell. & Kell.) El & 
Ky. to it, crediting the change to Earle. Later, Karle (1902) 
questioned the validity of Cercosporidium and transferred its spe 

cies to the older genus Passalora. That this is wrong is made evi 
dent by a study of the type species, 72’. bacilligera (Mont. & Fries) 
Fries ex Fres. The writer has not been able to obtain the type 
specimen but has studied various exsiceata of this species prepared 
by such European mycologists as Krieger, Petrak, Tranzschel & 
Serebrianikow, Kabat & Bubak, Fuckel, Kirulis, Keissler, Sydow, 
Rabenhorst, Roumegucre, Saccardo, deThtmen, Briosi & Cavara, 
and others, loaned by the generosity of the Mycological Herbarium 
of the U. S. Department of Agriculture and of the New York Bo 
tanical Garden. After a study of these the writer agrees with von 
Hohnel (1923) that Passalora is distinguished from Fusicladium by 
the conidiophores of the former breaking out in a bundle through 


a stomatal opening and after a short distance separating somewhat 


to form free, mostly unbranched, sparsely, if at all, septate portions 


50 to 150 long. At the apex of each conidiophore arises a single 
conidium which is by-passed by the sympodial branching of the 
conidiophore to bear another conidium, and so on until several, up 
to 5 or 6 more conidia have been produced, each falling when ma 
ture. As a result the apical portion is a little thicker than the 
main portion of the conidiophore and slightly zigzag and bears the 
scars of the fallen conidia. The conidia are always uniseptate, 
rather slender, blunt at the apex, the terminal cell narrower than 
the somewhat swollen basal cell. The walls and the septum are 
not much thickened. In /’usicladium the conidiophores are formed 
subcuticularly and are short, unbranched and mostly non-septate, 


1 


ly apical conidium. Closely related to 


each bearing only a sing 
Passalora and distinguished mainly by the number of septa in the 


conidium is Cercosporidium. The type species, C. euphoriae (1 
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& I.) Earle (1900), was based on Scolecotrichum euphorbiae Tracy 
& Karle (1896). This was shown by Shear (1902) to be the 
same as I*usicladium fasciculatum Cke. & Ell. (1878) and was 
transferred to Scolecotrichum under the name S. fasciculatum (C.& 
Ie.) Shear. In 1902 Earle concluded that this was congener 
Passalora and gave it the name of I. fasciculata (C. & | 
transferring C. euphorbiae (1. & KE.) Earle, and C. helleri lar 
Passalora. The writer's study of the type collection of 
trichum euphorbiae T. & KE. revealed that the conidia 
J-se ptate, 8% 2-se ptate and 24% | septate ‘The last were in 
cases apparently immature. For this reason he agrees with 
Hehnel’s conclusion that the genus Cercosporidium is valid 
that the correct name of the type species 1s C. fasciculatum (C.& FE 
Hoh Because one-third of the conidia are more than 1-septate 
the writer agrees with Dearness (1941) in placing Cercospora 
desmanthi (I. & K.) EL & Ev. in the genus Cercosporidium under 
the name Cercosporidium desmanthi (lk. & K.) Earle It has 
nothing to do with Camptomeris desmantht Cif. and the name 
Camptomerts desmantht (1. & IK.) Petrak is invalid as it is a later 
name and is based on two distinct fungi. Cercospora condensata 
ke. & K. on Gleditsia triacanthos \.. and C, olivacea (B. & Rav.) 
ll. on the same host are typical species of Cercospora and have 
nothing to do with Cercosporidium, 

The writer would urge all mycologists interested in Camptomerts 
and related fungi to make a careful study of all available specimens 


that have been described as leaf parasites, especially upon Mimo- 


saceae, and perhaps also upon the related Caesalpiniaceae and 


Fabaceae and ascribed to the genera Cercospora, Cercosporidiun 
Passalora, Helminthosporium, Stigmina, and Exvosporium It 1s 
to be expected that other species of Camptomerits may be turned up 
by such a search. 

\cknowledgments and thanks are due to the following persons 
and institutions that have assisted the writer in his. study. of 
Camptomerts by giving information and by the loan of specimens, 
In some cases type specimens : John A. Stevenson, who loaned spect 
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\griculture and from the U.S. National Herbarium; Dr. Donald 
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Kew, for 


Protessor Marie B. Morrow, for specimens from Hlerbarium ot 
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STUDIES IN THE GENUS PLEOSPORA. V 


WEHMEYEI 


In previous papers the writer has discussed the species of P?’/ 
spora with 3-septate spores (5) and the origin of the vulgaris and 
leptospheroid series from this group (6). It is the concern of 
this and a following paper to trace the relationships of a rather 
heterogeneous group of species arising from the 5-septate level of 
the leptospheroid and vulgaris series 


It was previously pointed out (5) that /’. vagans with 5-septate 
spores has a spore form similar to that of 7’. pellita with 3-septate 
spores and can be derived from that species by the insertion of a 
secondary septum in each of the end cells 

Beyond this 3-septate level, the insertion of secondary and tet 
tiary transverse walls in spores of the leptospheroid type has pro 
ceeded in an irregular fashion. In spores of this series with ti 
or more septa it is common to tind a secondary septation of the 
vulgaris type in the two central cells. Likewise spores of the vul 
garis series, with five septa, may have secondary transverse septa 

the leptospheroid type inserted in their end cells. These two 
types of septation result in a convergence of these two series and, 
unless the sequence of septation is known, leaves the derivation of 
such spores in doubt There are certain characters, hoy 
which aid in placing such spore typ 

In spores with a primary leptospheroid septation the 
tinct tendency for an asymmetrical insertion of tran 
which is accompanied by an asymmetry of form 
the result of the insertion of second: 


end of the spore without a corre 


portion of the spore For this re; 


the species having spores showing 
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spheroid type of septation are placed in the leptospheroid series 
the 


i they are asymmetrically septate, and in the vulgaris series if th 


are symmetrically septate. ‘This, again, is a more or less arbitrary 
arrangement adopted for clarity of presentation 


In both these series there is a good deal o ariaiton 


i 


Spore 


form and this can be used to advantage in judging relationshy 


for several groups of species stand out in this respect 
lhe present paper will be restricted to a discussion of 
with leptospheroid or asymmetric septation « 


Inasmuch as nearly all spores above 


rou 


some central cells with a vulgaris septation, there 1s o1 eo 


oO species, outside of 7’. vaygans, which shows an exclusive 


( \ 
leptospheroid and at the same time a symmetrical septation. Bot! 
P. Galii and P?. Galiorum (ics. 1, 2), of this group, have broad 
fusoid, dark red-brown, inequilateral, nonconstricted spores, simular 


in form to those of the vulgaris series, but having the transvers« 


septa all laid down first and the vertical septa inserted irregular] 


and often lacking from some of the cells The two species differ 


only in the number of septa and size of the spores. Young spores 


of ??. Galiorum, which are normally 7-septate, may have only three 


or five septa and be about the same size as those of 27. Gal (deca 


sionally spores of ?. Galit are found with only four septa and they 
then resemble 7??. intermedia in form 


Collections, referred to by number in the text, are listed at the 


end of the paper. 


Pleospora Galii ( Romell in Herb.) sp. nov. Fic. 1 


vlobosa, ultime 


Perithecita 300-350 4 diametro, dispersa, 


erumpentia ; basi sparse tomentoso; pariet ; crasso, brunne 


( hymatoso 


Asci numerosi, clavati, 78-90 « longi, 8.5-11 4 crassi, crasse membran: 


basi unguiculiformes 


Sporar biseriatae, 16 17.56 lor rac, OF Crassae, Tusiformes vel clavati 


ellipsoidales, 5-septatae, brunneae vel atro-brunneae, paululo inaequilaterales 
vel curvatae, saepe sursum rotundatae, deorsum angustatae, ad septa haud 


constrictae; cellulis centralis cum septis verticalibus praedita 


Specimen typicum (n, 167) vide infra enumeratione locorum. In caulibus 


Galt veri, par Huddinge : Huddinge 
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Perithecia 300-350 » in diameter, scattered, flattened-spheric, 
finally somewhat collapsed, erumpent, slightly tomentose about the 
base; wall 10-15 » thick, of small-celled, brown parenchyma 

\sci numerous, clavate, wall slightly thickened, base somewhat 
tapered and claw-like, 78-90 & 8&.5—11 yp. 

Spores biseriate, fusoid or clavate-ellipsoid, 5 septate, dark 
vellow to red-brown, usually somewhat inequilateral or curved, 
commonly rounded at one end and more tapered toward the other, 
without constrictions, vertical walls usually found in one, or sey 
eral, central cells, 16-17.5 & 6 p. 

Collections: 767 (type), on Galium 

These spores and those of the following species might easily be 
mistaken for members of the vulgaris series. They are distinctive 
in their inequilateral and non-constricted form. ‘The septation 
however, seems to be of the leptosphaeroid type, for the secondary 
septa are inserted in the end cells, and many spores can be seen 
with five transverse but no vertical septa 


Pleospora Galiorum sp. nov. bic 


Perithecia 250-300 4 diametro, 150-200 u 


immersa, ut maculae pustulatae, atrae erumpentia ; 


\sci numerosi, clavati, 65 
inter pseudoparaphyses imme 
vorae biseriatae, fusiformi 
sursum rotu 
verticalibus 
terminalibus 
Specimen typicum (n. 334) 
Galu Mollugin ex Suecia 
Perithecia 250-300 * 150-200 p, appearing on the suriace 
scattered, hemispheric, swollen, blackened spots beneath which they 
are immersed within the wood fibers or the bark; walls thick 
to 150y), black, composed of a mixture of fungous. tissue 
blackened host tissue 
\secr numerous, clavate, wall not much thickened, 65-76 
15 w, imbedded in an abundant interthecial tissu 
Spores biseriate, fusoid-ellipsoid, mostly 7-septate, dark vellow 
brown, straight, or mostly somewhat inequilateral or curved. often 
rounded at one end and tapered toward the other, without constri 
tions or very slightly constricted at the central septum, vertical 
septa in one or all of the central cells, occasionally in the end cell 
17-21.5 x 7-8.5 p 


, 


Collection: 2234 (type), on Galan, from Sweden 
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In spore form this collection 1s identical with that of P. Galu, but 
an additional septum has been inserted in each end cell. The peri 
thecia however, are somewhat flattened, strongly erumpent and with 
a perithecial wall that is almost colorless below, in which respect it 
approaches a 7eichospora or even a Hysterographium 

[here is a second collection (776), in the Riksmuseum, on Par 
(19.5-23 K 7-9) almost identical to 


haraea, which has spores 
300 


those of ??. Galiorum, but with more elongate (800-1009 
100 ») hysteriaceous fruiting bodies, again with a faint indefinite 
lower well. More collections are needed to determine whether 
these two collections represent the same species and if so whether 
it should be considered a H/ysterographium or a Pleospora 

The two following species are unique in the cylindric form of 


the spore, with one cell enlarged, 


PLEOSPORA OBLONGATA Niessl, Not. Pyr. (Verhandl. nat. Ver 


Brinn 14: 177). 1876. Fig. 5 
Pleospora oblongispora Rehm, Ann. Myce. 5: 542. 1907. 
Perithecia 150-259 p» in diameter, globose or somewhat flattened, 
thickly scattered, remaining immersed, erumpent as a short stout 
ostiolar neck ; walls 10-20 » thick, parenchymatic, smooth. 

\sc1 clavate to cylindric-clavate, wall somewhat thickened, base 
claw-like, 65-90 x 9-13 p 

Spores biseriate to uniseriate, oblong, cylindric, yellow-brown to 


dark yellow-brown, 4—5-septate, ends broadly rounded, not con 


stricted or very slightly constricted at the septa, 5th septum, when 


Fics. 1-14. Ascospores of P’leospora Galt sp. nov., from type collection 
(334) 


(169). 2. Pleospora Galtorum sp. noy., from the type collection 
Pleospora kansensis F. & E.. from collection No. 42 (a) and No. 426 


3.4, 


(bh) 


4. Pleospora clavtspora sp. nov., from the type collection, No 
spora oblongata Niessl, from collections No. 36 (a), 37 (b) 
6. Pieospora cylindrospora sp. nov., from the type collection, No. 39 (b) and 
collection No. 40 (a) 7 Pleospora Clementsu sp. nov., from the type col 
lection, No. 43 (b) and from collection No. 82 (a). &. Pleospora dichr 

matricha (Speg.) Wehm. var. dichromatricha, from the type collection, N: 
427 (b) and var. mtgriseda, from collection No. 41 (a). 9. Pleospora inter 
media Speg., from the type collection, No. 44. 10. Pleospora orbicularts 
\uersw., from collections No. 46 (a), No. 45 (b), No. 498 (c) and No. 48 
(d). 11. Pleospora trevoicola Speg., from the type collection, No. 490 (b) 
and collections No. 347a (a) and 50] (c) 12. Pleospora Ilicis sp. nov., from 
the type collection, No. 33. 13. Pleospora coronata Niessl, from collections 
No. 120 (a) and No. 421 (b) 14. Pleospora dura Niessl, from the co-type 


collection, No. 161 (a) and collections No. 127 (b) and No. 122 (c) 
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present, inserted in the upper half of the spore, 3rd or 4th cell 
somewhat enlarged, vertical walls in one or several of the central, 


or sometimes the end cells, 12.5—-18 x 4 5 Op 


Collections: 26, 37, 38, on Cirsium, Galitum and Larix, from 


central Europe 


The spores of this Spec ies are easily distinvutshed by their oblong 
form; they may be either 4- or 5-septate, with the insertion of the 
extra (Sth) septum in the upper half of the spore to give a sym 
metric septation. If this is the interpretation, the swollen cell 
occurs below the primary septum and is centrally located in an 
asymmetrically (4) septate spore, which is unusual (see discus 
sion of L. obtusispora under next species ). 

Iexsiceati of this species show mixtures of this and the next spe 
cies as well as other Pleosporas. Niessl, however, gives the spores 
of his P?. oblongata as “5 (rarius 4+)” septate, and Berlese’s figures 
(2: 771. 11, fig. 1), taken from Niessl’s material, are typical of the 
species here described with 4-5 septa. Derlese’s placement. of 
Pyrenophora Sedi Roum. & Brun. as a synonym of 7. oblongata 
is incorrect, however. The type of 7?. Sedi (57) shows a Pleo 
spora near P. vulgaris, and the description states that it 1s near 
P. chrysospora (Niessl) Sace., which would indicate a similar 
spore form 

The type collection of 2. oblongispora Rehm (38) (Fic. 5¢), on 
Larty, shows the same 4- to 5-septate spores. Rehm deseribes them 


as 5-septate and 15-18 K 6-7 p. The perithecia occur on the leaf 


bases of small young twigs. 


Pleospora cylindrospora s}). no 


Perithecia 200-250 diametro, globosa vel modice depress 
mersa; ostiolo papillactormi, erumpente; pariete parenchymatoss 
\sci clavati vel longe clavati, 85-110 longi, 12.5 
membranosi, basi unguiculiformes 
Sporae biseriatae vel untseriatae, oblonge « 
7 crassac, lutei-brunneae, 5- vel plerumaque septatae, utrinque 
datae, ad septa non constrictae, cellula quarta inflata, septis vertical 
cellulis centralibus, interdum in cellulis terminalibus 
Specimen typicum (n. 39) vide infra in enumeration 


erbacearun 
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Perithecia 200-250 p in diameter, globose or slightly flattened, 
thickly scattered, long immersed, erumpent as a small papuill: 
ostiole; walls parenchymatic, 10-20 » thick 
\sc1 clavate to clavate-cvlindric, walls somewhat thickened 
claw like, 85 110 . 12 5 l4 p 
Spores biseriate to umtseriate, oblong, cylindric, yellow 
] ly 


dark vellow-brown, 5- or mostly 6-septate, ends broad 


brown to 
rounded, 
not constricted at the septa, fourth cell somewhat swollen or en 
larged, vertical walls occurring in one or several of the central 
sometimes, the end cells, 18-21 * 5.5 7 


Collections: 29 (t pe) 40, on herbaceous ste 


Ms species is Obviously derived from the I: 


fan extra (6th) septum in the lower half of the 

are slhivhtly larger than in 7’. oblongata, Wut tl less common 
5-septate ones have the same form, with the swollen cell below 
central septum. The insertion of the sixth septum agaim pl 


this swollen ce 


side of it No. 3Y selected as the ty]. because it 1 


I 


ll in a symmetric position, with two septa on 
collection. On No, 40, there is an almost dlegible notation “vat 
septata,” so that Rehm also noted the ditference in septation 
It is possible, of course, that further collections will show inter 
mediates between this and 7?. oblongata, but all collections 
seen have been quite distinct. Leptosphaeria obtusispora >] 
on }'ucca gloriosa, from Argentina, is interesting in this connect 
Berlese (2: 9) states that the spores ot this species re 


oblongata Phe type collection (la Plata Mu 
shows spores of this same general form, 16-21.5 

are rather narrow, but cover the range in length of both 
just described They are mostly 5-, rarely 4-septate, but 


specie 


vertical septa in any of the spores. The swollen cell in thi 


however, lies above the central septum and is the third cell in a 
5-septate spore 

The remainder of the leptospheroid series show aa asymmetries 
septation and ascospores which are fusoid, ellipsoid or clavate. In 
the first group, with 4-septate ascospores, ’leospora kansensis 


(Fic. 3) has spores which are easily derived from the 3-septate 


spores of P. pellita by the insertion of an extra septum in the 


, 


lower end of the spore. The collection (23) of ?. parvula, pre 
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viously discussed (5) under 7’. vagans 
except that in pP parvula most of the 
ptum in the upper half of the spore, making them 5-septate 


I’, clavispora (lic. 4) represents a woody form of P. kansens1 


(hic. 3). P. dichromatricha (Fic. 8), and P?. Clementsti (1G. 7 
which differ only in the size of their spores, both differ from 1’ 
kansensis in the darker brown spores with more broadly rounded 
ends 

Phe next group which has, typically, sis 
apparently derived from a spore type with t 
tion of an additional septum in the lower end of the spore 
tendency to form additional septa in the lower end appears 
again, the result of the space relationships in spores which tend 


he clavate, with a broad rounded upper portion which is shorter, 


PABLI 


Gallium 5 7 100 250 
Cirsium . 150 250 
Larix 8 } 150200 


Stem 7 100 * 12.5-14 200-250 
Stem 110 * 10-13 00-250 


Pleospora kansen 


Melilotus 18-21.5 


\zorella 19.5 «7 ; 00 
‘ 


8.5 ; 150-250 


wricn 


Juncus 
Euphorbia 


Mentha 23 100-300 


Pouteria 00-300 
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Trevoa 


and a tapered lower portion which is longer and so allows 


therein, below the primary septum 


(lic. 9) the spores are rather narrow and 


tional septa to be formed 
P. intermedia 


clavate, whereas in 7’. or/icularts (ig. 10) the spores are bre 


he noted that 


and more detinitely clavate It should 


tendency in the herbarum series . asymmetrically se 
spores, beyond the 7-septate level collections 4 
P an 


in /?. trevoicola (Fic. 11), there is a gre for 
tional septum to occur in the upper portion 


Ing in 7-septate spores \s a result, the 


mice 


Allie 
ptate 


lex ( ad 


addi 
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and septation of this species bridge the gap a number of 
species in the leptospheroid, vulgaris and herbarum series, with 


5- to / septate spores 


PLEOSPORA KANSENSIS IX. & E. Journ. Myc. 8: 17 1902 


Pyrenophora antarctica Speg. Kung. Pat. (Bol 
Cordoba 11: 51). 1887 

Pleospora antarctica (Speg.) Sace. Syll. Fung. 9: 877 189] 

Perithecia 150—200 p» in diameter, rather widely scattered, globo 
to depressed or collapsing; with a penicillate fascicle of hyphae 
35-50 » in length about the ostiole in some cases, wall membranous 
10» thick, parenchymatic 

\ser rather stout clavate, apical wall somewhat thickened, 
claw-like, 53—65 x 1] IS p 

Spores biseriate to overlapping uniseriate, fusoid-ellipsoid 
clavate-fusoid, 3- to 4- (rarely 5-) septate, vellow-brown to dark 
vellow-brown, often asymmetric, broader and rounded above, ta 
ered below, mostly inequilateral, constricted at the central septun 


but only slightly so at the other septa, usually with one septum 


above and two below the central primary septum, vertical septa in 


one or more of the central cells, rarely in the end cell, rarely with 


a vulgaris-type septation in the upper central cell, 16-21 * 7-8.5 p 
Collections: 42 (type), 426: On Melilotus and Azorella, trom 


Kansas and Patagonia. 


good material 


The type of 7? kansensis (4/2) (Fic. 3a) includes 
with perithecia immersed in stems of \Welilotus Phe type ot P 
antarctica (426) (Fic. 3B) contains two fungi on leaves of «1so 
rella, Ome of these has small perithecia with dark brown stiff setae, 
hut the spores in these perithecia are all dark red-brown, almost 
opaque, collapsed, one- or two-celled and obviously abnormal. A 
few perithecia with penicillate ostioles were found which contained 
yellow-brown spores very similar to those deseribed above for 
P. kansensis and agreeing with the drawings on the packet and 
Spegazzini's description of Pyrenophora antarctica. Spegazzini 
described both a Pleospora and a Pyrenophora antarctica but Sac 
cardo listed them both under Pleospora in his Sylloge (4: 877 & 
888). The specific epithet of antarctica must be retained for 
Spegazzini’s species of Pleospora, however, and the epithet kan- 


sensis 1s, therefore, used for this species 
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1 thickened 


sci cylindric-clavate stot ‘lavate, wi 
like base. 60-100 x 10-20 » 


ellipsoid, red-brown, 3- to 5-, mostly 


Spores biseriate, 
with one septum above and two below the central prin 
mostly straight | somewhat asymmetrical, ends broad 
tapered below nuddle, 


llectirons 


1 
1] 
I 


e two collections may 


more and better material can 
as separate varieties undet 


of their spore 


r. dichromatricha stat. n 


) } } 
/ Cnophora adaichromaty 


\1res 26: 126 1914 


Perithecia 180-250 » 


flattened to 
abundant tom 


what collay ed. covered 
75-100 


of stiff brown ha 
20 w Sy 
Collection j ha, from 


hromatricha 


‘lutinated spore seen from asci or pr 
ured 19.5—-Z1.5 x 8.5 lhere were 
upon the these stems which ypeared swollen, were 
larger (23 10-12.5 ), lighter yellow-brown, and commonly 
showed a tiith septum. ‘These appeared to be exuded spores whicl 
were about to germinate Judging from Spegazzini 

ded soar 


and drawings upon the type packet, these exu 


ones used as a basis for his species, 


lic 


var. nigriseda (Kehm) comb. nov 


Pleospora imfectoria var. nigriseda Rehm, Monit. Jard 
Vifis 25: 13 1913 

Perithecia 150-175 » in diameter, scattered on grayish areas o 
the stem, smooth, ostiole punctate \sci broad clavate, 60-75 
19 21.5 p Spores 16-21 5 KIS 


4/1, on Juncus, from the Caucasus. 


( ollection 





PLEOSPORA 


\ 


Pleospora Clementsii 


} 


Perithecia scattered, spheric o1 
10 20 u thick. 


led, base claw 


soid to clav: 
ptum above and two 
* septate, constr 


sometimes in the end 


two collections, 
doubt the ame species, 


} 
ile 


fering chiefly in t 


Suriace Ol the 


hetween the 


( 


two species 


this speci Many © 
which gives the impression ot phensis with 
] 1 te 


1 
aries 


spores in which one 
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form The collection (43) on Touteria 
larve spore 5 


PLEOSPORA INTERMEDIA Speg. Fungi Chilensis 8& 


200-250 » in diameter, somewhat 


Perithecia 
scattered, immersed, then erumpent as smi 
walls 10-20 » thick, parenchymati 

lindric-clavate, 70(—129) 
interspersed with interthecial st 
; 


biseriate, fusoid to clavate, di 


mostly 5-septate, but commonly with on 


two or three septa below the central 


ir O-septate (rarely 7-septate), mos 


rounded 


tricted at th 


priv 


{ 
1 


equilateral, asymmetric, commonly 


below 
vertical central cel 
( ollection Clim, tron 


he spores ¢ this Species 


the asvmmetric clavate 


septum in the lower end, ditferin 


In form the spores resemble those ot 


1), which have tewer se pta, and 


ditfer in being fusoid rather tha 


ORBICULARIS .\uers 


TSO 


SCT 4 

Pleo erbarum torma Haltmodend) 

\Matrit. 18 Prab. Mus. Nac. Cienec. Nat 
Perithecia 150-400» in diameter, flatter 


the peridern 


Il] tl Wl, pure nel 


stout-cl 
21-35 p 


Spore . lise riate, 


septa a 


brown tO 


oye 
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or curved, constricted at the central prn 


- 1 
ronot at all at the 


other septa, witl vulgaris 


t 
two central primary cell 


s and ical pta commonly 
pper end cell and lower penultimate I, 36 & 10-16 nu. Some 
spores are found with four or tive 

In some collections than others 


1] | 
Collections a Ae) ‘ef, FO / 


mdendron 


acteristically occurs 


been found which 


compared the 
eur. N ?, of P. Berberidis and 


Berlese (1) repeats Winter's descrip 


specimen, he 


ven as l’leospora 


pecies with rather small 


ispPora coluteicola av., tirst sent 


wed nothing but th homa reported 


associated with this species second sending 


longing to this Species 


ves the spores ; hvaline at 


y ll p leithes tra 


\latrit IS (‘TT ral Vil Nl 11 Nal aa | 3 
Perithecia 100-300 » in diameter, somewhat t 
immersed or erumy 


spots, with a lel 





\IVCOLOGIA, Vor $5. 1953 


mse Claw-like, wall thickened, 60—97(—140) * 17 
39) p 
Spores biseriate, fusoid, oblong ellipsoid or clavate, 5- to 7 


septate, yellow-brown to red-brown, straight to slightly inequilat 
eral or curved, symmetric or asymmetric with a broader shorter 
upper portion, ends rounded or bluntly tapered, constricted at the 
central septum, the two central cells usually with a vulgaris-typ 
septum, commonly a third (secondary) septum in the lower end, 


1 


sometimes also in the upper hali, vertical septa occasionally in the 
end cells, 19.5 37 . 7 13 pp 

Collections: 347a, 490 (type), 501, on Arenaria, Genista 
lL revoa. 

These three collections are placed under this species somew! 
arbitrarily because they all show the same type of extremely 
able spores Phis condition is difficult to interpret. It sugg 
hete rokaryoti condition of the myce lium, for the spores appe 
bride the Yap between 7’, orhicularts in the asymmetric series and 
P. punctata or 1’, tomentosa in the symmetric series 

leach of the three collections shows three general kinds oj 
spores, usually within the same perithecium. Some spores are sym 
metric and 5-septate, much as those of 2’. richtophensis (Vic. 11b) 
Others are either fusoid or clavate with a broad rounded upper 
portion and have an additional septum in the lower end and _ re 
semble the spores of P. orbicularts (iG. lle) Still others ar 
fusoid, 7-septate (with an extra septum in each end) (Ic. lla) 
and resemble the spores of P?. punctata, etc. Certain collections of 
P. media var. acuta (1.e., No. 321) are very similar to these collec 
tions, differing only in the presence of vertical walls in the end 
cells of a greater number of spores 

The spores of the three collections vary a great deal in size, but 
this range is about the same as that of 7. orbicularts. The type 
collection of P?. trevoicola is on disintegrated bark covered largely 
by pyenidia of a Sphaeropsis and a Diplodia, and Spegazzini's peri 
thecial measurements of 150-180 4 must be confused with these 
fruit bodies. The spores in the few perithecia seen were old, col 
lapsed and agglutinated They were small (19.5—-25 x 9.5-11 p») 
and dark red-brown. The type (507) of P. herbarum {. Gentstai 


has somewhat larger (24-28 *« 9-10) spores (Fic. lle) whiel 


are yellow-brown in color. Collection No. 347a (htc. Ila) has 





PrLEOSPORA, \ 


septation and 


© the 


irregular further complication 


vulg 


simulating spect 


others simulati 


ranve of Niessl's three species, 


Lhe spores ol these collections v; 


from four to nine, often within a sing] 


literature reflect this situation, 


tions in the 
s without type material, 


sible to fix these species name 


seems, Niessl did not leave us Phe tabulation, below, of the 


sland Berlese, fron 


acters given for these species by Nies 


nation of Niessl’s material, illustrates this situati 


1) 


120-150 


100-120 


90-120 


Jerlese 70-80 


Niessl used the penici 


is doubtful whether this 1 
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in two collections of this series, which were 
coronata, and the type ol Pyrenophora antarctica 


eems to be a character of young perithecia rather than any 


1 


Phe epithet coronata is used, rather arbitrarily, here for 

a group of collections with narrow, curved ascospores which are 
mostly 6 septate and do not show any ot *yulvaris t pe ol sept 
ne 


tion in their central cells, whereas /’. dura is used for those colle 


tions with larger, straighter spore tvpes with variable septation 


} ’ t 


to 9 septa) and often with the vulgaris type of septation in the 


central cells Pr. Tete is a species on woody substrata whicl 


broader spores than 7. coronata and they are more commonly 
sl 


5-septate It represents a variation of 7? vagans, with an ext 


epium in the lower end of the spore 


Pleospora Ilicis s)) 
1a OO 500 uw 
pariete 50-70 crasso. intus 
110 longi, 12.5-l4« cras 
imbricati-biseriatae 
1 modice 


epta co 
! 


terminalibu 
vide infra in enun 


republica Argentine! 


Perithecia 300-500 » in diameter, globose, appearing on the sur 
face as thickly scattered pustulate swellings, finally rupturing the 
periderm; ostioles papillate or short conic; walls parenchymiatic, 
50-70 » thick with an outer black-brown and an inner hyaline layer 

vate, wall slightly thickened, 85-110 « 12.5—-14 p 

Spores biseriate to overlapping umiseriate, fusoid, yellow-brow1 

5- or 6-septate, with an additional septum in the lower end, most! 


straight or very slightly inequilateral, mostly symmetric, or sligl 


more tapered below, constricted at the central septum, usually wit 
a vertical septum in one or several of the central cells, 23-26(—32 
2, 


ollection: 33 (type), on /lexv, from Argentina, 


There are apparently two syntype collections ot 


Speg., in the La Plata Museum; 


Leptosphaeria as described, whereas No 


ale 


aceous Macrophoma and the above Pleos 





commonly show an 
spores are broadet 


nata 


14: 176.) 1876 


ithecia 200—400 » in diameter, globose o1 
sometimes ] And, thickly 
then erumpent as sometimes 
base; walls rather parenchymiat 
\se1 clavate witl tapering base 
tachment, wall not 65-80 * & 
tered interthecial elements 
Spores b1 above, umseriate below, 
vellow-brown, fusoid, 5-septate at ] 
septum in either the lower or both end cell 
+ 1,1] 


the middle and 


a | 


lirst ut wil 
VIviny 


spore, somewhat broader 


low, third (or fourth) somewhat 
17 j 
walls in one or mo 
(Collections 


North Dakota 


11 


[he se COLlE 
not alwavs show 
but n i\ become 


Mone or 


IC} 


blackened flat 
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tapered toward the base 


all not much thickened, or 
12.5-l6p, interspersed with interthecial 


biseriate above, uniseriate below, tu 
) larl 


septate, yellow-brown to dat 


) 
traight or slightly inequilateral, mostly 


below, constricted at the primary septum, 

several of the central cells, one to three 

four below the primary central septum, 
Collection: 7121, 122, 161] (co-type) 


from Central Europe. 


I hie pore of these collections show a 


i ven within the same collection Petral 


the number of pta, ¢ 
218) has reported a similar wide range of variation in spore form 


and septation for this species, but judging from his spore meast 


ments he has included collections whicl 


species of this and also the vulgaris series, as 


No, /22 there are a number of spores (Ite 
septum above and two below the primary central sey 


tate). Other spores, in this and other collections, have 


three septa in the upper and two, three or sometimes four septa 


in the lower portion of the spore, resulting in 5-, &-, or even 9 


spores. Collection No, J0o/, which is issued in unze’s 


septate 
I’. Niessleana, and is one of Niessl’s 


lung. sel. exs. No. 7/, as 


co-types, shows the larger spores (1c. 14a) with more numerous 


septa. The spores of this species often show vulgaris-type sec 


ondary septa in the central cells 


The writer has seen three collections with spores having more 


than nine septa. There are certain differences between these three 


collections, but the spores of all three have the same general plan 


of septation. There is so much variation among the spores of any 


one collection that they should be united, at least unti] more material 


can be studied 


PLEOSPORA ABSCONDITA Sace. & Roum. in Rel. Libert 


157 (Rev. myc. 1881: 46.) Fic. 16 


Perithecia scattered on purplish or blackened areas of the stem, 
100-500 & 250-300 », causing small pustules on 


flattened-spheric, 
small celled pare nN 


the surface: wall rather thin, 10-30 » thick, of 


chyma 
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avate with a somewhat tap red hase 
ckened, “HO 160 15 


\se1 long cl 
attachment; wall somewhat thi 
Spores biseriate, fusoid, vellow 
iInequilateral 


yellow-brown, 6 
or curved, asynu later tapered 
but broader that 
above and three to 
and later with vul 
rarely two vertical 
cells, constricted 
septa, 28-18 < 7-ll p 
Collections: /62 on Phragm 


Silene, from Switzerland, Tyrol and Washinegtor 























Phe use of this binomial for these collection 
The original description gives the spores as 7 
(2: Pl. 19, fig. 1) tigures spores, taken from Sa 
ate and with vulgaris-typ the 


Gall. No, 1598, 1 arlow 


Leptosphaeria with 3-septate spore 


collection, as /- to 


central cells Roumeguere’s Fun 


Herbarium 
in the Farlow Jlerbarium 


Asc. No. J] { I’. abscondita 


Rehm’'s 


(601), yielded spores iG. 15) which were 
| few vertical Phis may be 


shower 


same large perithecia as /’ 


but it has the | 


an immature condition of that species 


] 


the Riksmuseet, vielded a tew snore 
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them showed 


nine Or miore 
IS) consisted only of numerous spores found 
from which only /7?. comate perithecia were taken 

scattered spores were 10-12- (or 14 septate 

Phe species as represented by th Wections seems 
InMnature spores which are 5 and without vertical 
In more mature spores there are bi lly two or three sept 
and three or four, or rarely 
In addition, secondary sept 
two or four of the central cells 1 

Collections 25 (lic. 16) and 

al plan of septation but the spores of va i some 

larger. Collection No. 162 has spores (Fic. 17) which are more 
commonly found with a symmetric septation than in the other tw 
collections (1.e., with four or five septa on each side of the central 


one ) 
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THE CONNECTION BETWEEN BOTRYO- 
TINIA FUCKELIANA AND BOTRYTIS 
CINEREA 
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(1939 Phe apotl 
the fan mel | 
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the literature pertaming to the connectior 
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wes 
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BOTRYOTINIA A? 


(GROVES 


vreenhouse @ 


7. Lhe dishes 
light and shaded light V hie 
all 


ture was kept 


1] 
water was aqdacd 


A\pothecia Ol 
2 \pothecia of B. f 


Swiss 1soli 


ture and a 


4. Abnormal 


high temperatures 1 


If 


approx 


It was found that better results were obtamed lerotia 
were covered with a thin laver of moist sterilized soil betore the 
Sometimes this was done 


ne 
~ 


dishes were placed in the greenhouse 
the spermatial 


it the same time as the spermatization by addin 
on the group 


suspension to sterilized soil which was then place 
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of sclerotia and distributed over them with a sterilized camel’s hait 


brush. Iqually satisfactory results were obtained by painting the 


suspension on to the sclerotia directly, and 
before they were moved to the greenhouse 

\t first, in an effort to conserve space and glassware, sclerotia 
from several isolates were spaced some distance apart on the sand 
in the same dish, but, from the inconclusive results obtained, it was 
soon realized that it was possible for the spermatia to be washed 
from one tsolate to the other, and that it was absolutely essential 
to keep each isolate in a separate dish throughout the entire 
experiment 

TABLE I 


COSPORE Oo} 


o” 
CK SSz SSs 


+ 


SS23 


rom these experiments it was established that the single asco 
spore cultures exhibit the bipolar tvpe of mating behaviour simi 
lar to that found in Stromatinia gladioli (Drayt.) Whetz. by Dray 
ton (1934). The results of one experiment with cultures fror 
single ascospores obtained from apothecia of isolate 

isolated from celery in storage, are illustrated in TABLE | 

The appearance of apothecial fundaments was considered to be 
sufficient evidence that fertilization had occurred, for no funda 
ments were ever observed in dishes containing unspermatized or 
self spermatized sclerotia or as the result of a theoretically 


fertile cross. Usually the apothecia matured, but in certain in 





Groves ¢> LOVELAND: BOTRYOTINIA AND Botrytis $19 
stances they failed t complete their development for a number ot 
reasons \n adverse effect was noted as a result of the drying 
of the sand in the dishes, or when they were subjected to sudden 
dri ee Soe ee ee . , [ ler these | th 
Irops or undue rises in temperature nder these conditions the 
apothec 1a] ftundaments turned black and further development 


] 


bser ved, 


ceased. Another abnormality that was ol that appeared to 
be related to high temperatures in the greenhouse, was the produc 

tion of several smaller dises on one stipe instead of the usual single 
disc (iG } 

\fter the initial experiments that led to the development ot 
apothec la, successtul crosses were made between single ASCOSPOre 
cultures of the different isolates. The results of such crosses be 
tween the isolates B56 and B71, from celery and potato stalks re 


spectively, are given in TABLE II 


o” 
Bs6SS2 = BSS3 B7SS¢ BrSSe 
f —- — 


BseSSs | + + | — 
| 





| 
r + 


Bs6SSe | | + 
BriSS¢9 


B7:S$S20 [ 


Sing! 


igie ascospores were isolated trom. the apotheci 
trom these crosses and successtul crosses were als 
single ascospores trom the other isolates Hence 
that all these isolates belo ue d to the same species 
It was thet considered necessary to prove th 
possible between these single ascospore cultures 
cinerea trom litts collected in the Rhine 
irk had to be abandoned lor 
single ascospore cultures were maintained an 
author had the opportunity to visit Zurich, 


] 


through the kind cooperation of Dr. L. 
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Blumer, it was possible to obtain two isolates of 
Malans and Waedenswils, Switzerland 
were then undertaken between these two 
7 
ascospore cuitures 
Since the two isolates from /itis were made directly, 


ture, it was possible that both mating strains were present 


theretore, if they were used as females, 1t was possible that 


apothecia resulting would not be due to fertilization by the single 
ascospore culture used as a male This difficulty was overcome 
by using the Swiss isolates as males, since any apothecia that 
developed must result from a fertilization of the single ascospore 
culture by spermatia from the Swiss isolate 

With the isolates from Vitis as males, fertilization was effected 
in five of the single ascospore cultures and single ascospores were 


isolated from the apothecia that matured (Fics. 2, 3). It was, 


therefore, concluded that the isolates from Vitis from Switzerland 
belonged to the same species as the isolates from apple Ss, potator & 
and celery from Canada 

In 1939, samples of a shipment of grapes var. emperor shipped 
from California to Moncton, N. B., were received at the Division 
of Botany and Plant Pathology. These grapes had arrived in 
damaged condition and were attacked by Botrytis cinerea. Isola 
tions were made from this material and crossing experiments ut 
dertaken with our single ascospore cultures. Apothecia wer 
obtained when the California isolates were used as females, but 
apothecia also appeared in the unspermatized checks and it is be 
lieved that the original isolates were a mixture of strains. Ten 
single ascospore cultures were isolated, but they were unfortunate], 
lost before further tests could be carried out with them. It seems 
probable that the California isolates also belonged to the same 
species as the Canadian and Swiss isolates, but this was not com 
pletely established 

However, it has been established that (1) isolates of PB. cinerea 
produce sclerotimioid apothecia when compatible strains are 


crossed, (2) single ascospores from these apothecia give rise to 


typical fructifications of B. cinerea, (3) single ascospore cultures 


are self-sterile and exhibit bipolar mating reaction, (4) isolates of 





potatoes, 
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morphologically si 


Bary 


B convoluta (Dravt 


that Professor Whetzel 


neces 
pecie 


congener 
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\fter the 1950 Botanical Congress, the 
spportunity of examining material in the Persoon Herbarium 
Leiden. There were three specimens labelled Botrytis cinerea, No 
910.262.5835, No. 910.262.845, and No. 910.262 
consisted of a couple of pieces of a grass stem and lea 
were some blackened areas on the leaves but nothing to suggest 
sclerotia and no Botrytis conidiophores or conidia were found 
This specimen would appear to be of no value 
No. 845 consisted of fairly abundant material of some herbace: 
stem split and glued to the mounting paper. Conidiophores re 
sembling those of B&B. cinerea, as we understand it, are fairly 
abundant and sclerotia are present which, although small (about 
I-2 mm. in length), are typical Botryotinia sclerotia firmly at 
tached to the substrate. One mount was made from this material 


] 


and typical conidiophores were present, and, although spores were 


not abundant, some were found measuring &.5-13 * 6-9 p 

No. S47 consisted of a small piece of unrecognizable plant ma 
terial about 3. 1 cm., bearing Botrytis conidiophores but no 
sclerotia. One mount was also made from this specimen and 
there were abundant spores 10-15 x 7.5 10 p 

In view of the fact that in No. 845 the material was more abun 
dant and bore both conidia and sclerotia, this specimen should be 
taken as the type 

It is, therefore, proposed that No. 970.262.8475 in the Persoon 
Herbarium, Leiden, be designated as the lectotvpe of Botrytis 
cinerea Pers 

\ complete deseription of Botryotinia fuckeliana based on our 


material is included 


BOTRYOTINIA FUCKELIANA (De Bary) Whetz Mvcologia 


679. 1945. 


Pesiza fuckehana De Bary nom. nud. Morph. u. Physiol. der 


Pilze, Flechten, und Myxomyceten. p. 30. 1866 
Pesiza fuckeliana De Bary in Virch. u. Hotzendorf’s Samml 
gemeinverst. wiss. Vortr. Ser. IV, Heft 87 & 88: 25. 1869 
Sclerotinia fuckeliana Fuckel, Symb. Mycol p. 330. 1870 


st. contd, 





BOTRYOTIN 


ly attached to the 
rounded to elot gated 
sometimes convoluted and very irregular, 


es forming col ftuent masse 


nterwoven, hvaline, thick 
Iwmatous rind composed 


1 


ack, < l iF 1) l CCLIS about 5 10 1] 


\pothecia arising m the sclerotia singly o1 


at first d v concave or cup-shaped to tu 
becoming plat and finally conve kK, olten 


and 3—-10—-(15) mm. in height, 


r stout, 0.5-1.5 mm. in diameter, tapering downwards sl 


vellaneous to wood-brown or verona brown to ister 


paler margin, the stipe concolorous becoming darket 


below to blackish at the base, nearly glabrous or minutely pubes 


cent; tissue prosenchymatous, in the stipe composed of hyaline, 


more or less vertically parallel to slightly interwoven, septat 


hyphae about 5-10» in diameter, at the outside slightly narrowet 


and more compactly arranged and faintly brownish, but scarcely 
differentiated into a definite excipulum, in the hypothecium the 
] 


hyphae becoming more intricately interwoven and at the outside a 


pseudoparenchymatous excipulum is differentiated, compe 


large, hyaline, elongated to nearly isodiametric or polygor 


mostly 10-20 in diameter but sometimes up to 60, in 


subhymenium differentiated as a narrow, brownish zone ot 


»>S 


interwoven hyphae about 5.0 in diameter: asci evlindri 
ig, tapering stall _ eight spored, (105 )—-120-140—(160 
aSCOSpPores hvaline, ore celled, 
$56.0 uw: pa 
very occasionally 


times slightly swolles 


. 
midiophores arising from the mycelium 


erect, brown, septate, simple or usually br: 


the tip rounded 


height; conidia gravish-brown in mass, ne 


~ 


or slightly swollen, 5—22 p 1 


11116 FOSCcOpe, ellipsoid to ovoid, one cel] 


arising 


trom. the tips ot the conidiophores 


4.418) x (' OU p 
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Sperma 


T 
I 
produc er 


li in British Museum, Peztza fuckeliana 

(Gregory (1949) ): st. conid. Persoon Herb. 9/0 
SPECIMENS EXAMINED: Apothecia developed in culture, DA‘ 
J9PISO, 19490, 19491, 19492, 19493, 19494, 19495, 284 
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A NEW GENUS OF THE MUCORALES 


writer has been engaged lor 
fungal flora of some forest 
Madhya Pradesh State, 


observed in cultures of soil from 


st in October 1950 and again in Apri! 195 


stages have been observed 
VIATERIAI AND METHODS 


Ihe soil from Patharia collected in October was somewhat 


moist Samples were taken from a depth of about 4” with the 


help of a sterile spatula, packed in sterile containers and | 


the laboratory 
Preliminary isolations were made in Petri dishes wit! 

agar, Waksman’s agar (Waksman 1927) and potato-dextrose-agar 
using the dilution technique (Waksman 1927). The fungus first 
appeared in Petri dishes with potato-dextrose-agar. Further 1so 
lation and purification for purposes of detailed study were made 
in plain agar and potato-dextrose-agar. Single spore isolations 
were made by transferring single germinating spores with the help 


ota stereoscopic microscope, 


STRUCTURE OF THE MYCELIUM 


The mycelium is fast-growing and covers the entire Petri dish 
within a week from inoculation. It consists of a large portion of 
much branched submerged hyphae and profuse flocculent aerial 
hyphae. The hyphae are 3.2-6.4 » thick, generally aseptate, but 


with a few septa in older hyphae Mycelium treated with chl 


or 
zine-iodide does not give a reaction for cellulose 


126 
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more, sporangia h 


oer = - f - “| 
generally tormes 
These fertile 
urlace, 
] . 
wt the sporangium-tormi 


dichotomously branched rhizoidal comple 


the rhizoids 3 all protul 
put forth in the 
ingium (ics 


Phe comple f rhizoidal 


ic plane Lhese branches are at first aseptate 


anches of the rhizoida 
tum trom the common place ot origin 
lhe sporangial primordium (Fics. 1, 
long and is broader than a normal hypha. 
Is tapering (Tics, 39, 40). Later, a portion of 
ing primordium a little above the place origin 
into a spherical \ “-]] tructure 
this venter and pli THs 
sporangium 
Simultaneously 
portion elongates further 
become a little bulged out 
becomes rounded 
this stage, consist 
a neck with a swoll 1, somewhat rounded 
and the neck together PIVe 1 We appearance 
flask (Fics 
During t 
come very den With the increase 
sporangium the contents also increase 
it, completely filling up the cavity 


gates further and the tapering apex 





iy 22-24 urther development of the sporangiun 
ferentiation, of the rhizoidal complex (R), stalk (St 
venter (V) and the necl h 860. 25, 27. Show « 
26, 27. Stages showing the cutting off of the sporangiun 


hypha (h) by a septum (c). Fic. 28. A fully formed sporangium with a 


columella (Col.), rhizoidal complex (R), venter (V) and the neck (N) 


Fics. 29-30. Formation and liberation of spores from the ripe sporangium 


1370 (S pores via vacuole 
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contents do not increase any more and there is a gradual secretion 
dense mucilaginous substance at the apex, which gives pecti 
reactions but gives no cellulose reactior with chlor-zine-1odide 
(Fics. 10-15, 42, 44) \t maturity the apex of the sporangium 1s 
occupied by a dense refractive substance forming as it were a 
sort of plug (Fics, 44, 49 \t this stage both the sporangiu 
and the rhizoidal complex appear as if occupying the upper and the 
lower ends respectively of a short vertical hypha, and the parent 
hypha itself appears as if it were a side branch of this vertical 
hypha (Fics, 26-29, 50). This parent hypha is soon cut 
septum. The protoplasmic contents in the sporangium 
Stage are very dense and show large oil globules Soon 
shaped columella is differentiated in the venter. The contents ot 
the columella and the stalk are of a thin consisteney and soos 
large vacuoles appear in them (Fics. 28, 30) 
The wall of the sporangium is generally thin, smooth and hyaline 


bserved However, the walls 


and no caletum deposit has been o 
rhizoidal complex and of the stalk become thickened and 
somewhat brownish in color 
Usually a single sporangium is developed over a rhizoidal com 
plex at the ends of the sporangia-forming hyphae, but sometimes 
two sporangia are developed from two primordia formed above a 
single rhizoidal complex (Fics. 31-38, 47). These two primordia 
may be formed either simultaneously or successively In th 
former case, the septum cuts off both sporangia from the rest of 
the original hypha, which therefore lie between the septum and the 


? > 


rhizoidal comple x ics. 36, 38 i¢ latter case the septum 


is formed between the two sporangia (Ff 37) and it seems that 


the sporangium which is proximal to the rhizoids is the older of 
the two 

The protoplasm of the venter above the columella is 
Into a number of tiny protoplasts by the formation 


furrows (| t+) Phe tiny protoplasts become 


] 


secrete a wall 


and are thus transformed into spores 
come to occupy the entire sporangial cavity (FiGs 


The muecilaginous plug gradually becomes dissol 
plug g 


finally the thin wall at the convex apes 





spores 
on 
sporal g 


about by 


vement of the spores throug] 


thre 
SeTICS 
hese | d spores seel to accumulate outside the —_" 
movement (Otten, son spores were seen t 





39-43, 45. Formation of the sporangium sporangium 
initial. 40. Further growth of the sporangium initial. 41. Differentiation 


of the venter and the neck. 42, 43, 45, 49. Further development of the 
the mucilage-like sub 


venter, differentiation of the apex and secretion of 


stance. Fics. 44, 48, 50. Fully-formed sporangia with columella and spores 


the sporangial contents. 48, 50 


44. Formation of distinct protoplasts by 





venter of the sporangium itself and to 
The spores at the time of liberation are obl 


oblong 
iherated spores were transferred to Czapek’'s liquid medium 
lor germination During germination the spores 
came spherical, sub-spherical or ovoid. | sually one germ tube 
as produced (Fic. 21) 


Sexual reproduction in this fungus hi 
any of the cultures 


This fungus 


Its non-septate hyphae 


¢ longs tw 
presence a disti ol la and the 
all of the sa 
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Saksenaea ven. nov. 


Sporangia urceolata, ventre sphaerico distincto atque collo longo, insidentia 
singula vel bina apicibus hypharum aerearum, sporangiophoris singulis supra 
massam rhizoidalem saepe bifurcatam positis. Columella prominens atque 
cupulae similis. Sporangia dehiscentia per dissolutionem obstructionis ve 


operculi apicalis mucilaginosi; sporae dispersae per hoc collum 


Sporangia flask-shaped with a distinct spherical venter and a 
long neck; formed singly or in pairs at the ends of aerial hyphae, 
each sporangiophore above a profusely dichotomously branched 
rhizoidal complex. Columella prominent and dome-shaped. Spo 
rangia dehiscing by the dissolution of an apical mucilaginous plug, 
spores discharged through this neck. 


Saksenaea vasiformis sp. nov. 

Mycelium bene evolutum, cito crescens hyphis ramosissimis producti 
duplicis speciei, quarum una submersa atque profuse ramosa, altera ver 
flocculenta atque aerea 3.2-04u lata. Sporangia ut plurimum§ singula, 
nonnumquam bina, erecta, insidentia rami hyphalis apici, qui infra structura 
rhizoidea dichotome ramosa est ornatus, rhizoideis 3.2-4.8 #, latis, pedicellata 
pediculis 6.4-9.6 ~ 24-644, urceolata ventre sphaerico, 16-43.2 * 22.4-51.2 
columella distineta cupulae simili praedita; venter collo longo superposit 
6.4-11.2 « 54.4-200 ornatus; colli apex panlulo latior 8.0-14.4 dian 
obturamento mucilaginoso occlusus. Sporangiosporae parietibus praeditae 
oblongae, 1.4-2.1 284.24, per collum = obturamento apicali dissolut 
emissae; in germiatione ut plurimum unus germinationis tubulus efformatus 

Typus lectus in terra, in loco Patharia Forest, in Sagar, in regione Madhya 
Pradesh, in India 


Mycelium well developed, fast-growing with much-branched 


hyphae of two kinds, one submerged and profusely branched, the 
other flocculent and aerial, 3.2 to 64 broad. Sporangia gen 
erally single, sometimes in twos, erect, developed at the end of a 
hyphal branch with a dichotomously branched rhizoidal structure 
below, rhizoids 3.2 to 4.8 » broad, stalked, stalk 6.4-9.6 * 24-64 p, 
flask-shaped with a spherical venter, 16°-43.2 * 22.4-51.2y», with 
a distinct dome-shaped columella; venter surmounted by a long 
neck, 6.4-11.2 * 54.4-200 p, apex of the neck slightly broader, 
8.0-14.4 » in diameter, closed with a mucilaginous plug. Sporan 
giospores walled, oblong, 1.4— 2.1 * 2.8-4.2y, discharged through 
the neck by the dissolution of the apical plug: during germination 
usually one germ tube formed. 

In soil, Patharia forest in Sagar, Madhva Pradesh State, India 


The peculiar and characteristic shape of the sporangium recalls 


to mind the sporangia of Nephrochytrium, Catenomyces and 
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Rhisidiomyces (see WKarling 1944, Hanson 1945 and Bessey 1950, 


Figs. 18 and 22D In these fungi the sporangia have distinct 


necks through which zoospores are liberated. [It will be interest 


ing to note here that in a species of Catenomyces the apex of the 


1 


neck shows an accumulation of a thick viscid substance (muci 


lit °) prior to dehiscence as in the case of the present fungus. 


ge 


This resemblance does not yo very tar as these three fungi are 


zoosporic forms and do not have nonmotile endospores as in the 


present fungus. In addition to this, the sporangium in the present 
fungus has a distinct and well-formed columella 

On the other hand this mode of sporangial dehiscence with a 
definite neck does not occur in any of the known Mucorales. This 
strange resemblance to the chytridiaceous members reminds one 
of the suggestion of von Jaczewski (1929-30) that the Zvgomycetes 
may have been evolved from the chytridiaceous fungi (see also 


Bessey 1950, ~P 635 and hitzpatrick, 1930, ) $7 In the « ise of 


the present mucoraceous fungus this would have involved two 


~ 


steps: (1) the tormation of a columella and (2) the formation of 


1 " " 1 
nonmotie sporangiospores Instead ot ZoOOspores 


SUMMARY 


A new mucoraceous fungus isolated from a forest soil in India 
is described in detail 

The fungus is characterized by a stalked flask-shaped columel 

> 

late sporangium \ large number of sporangiospores are formed 
and are liberated through the neck by the dissolution of an apical 
mucilaginous plug 

This fungus is quite unique and does not agree with any of the 

| : 

known genera and hence it is placed in a new genus, Saksenaea 
the fungus itself being named Saksenaca vasiform 


The affinities of the genus are briefly discussed 
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STUDIES OF SUB-TROPICAL RUSTS. 
I. PROSPODIUM TRANSFORMANS 


Uredinales have been studied cytologically sinee 


the publication of Schmitz’s (23) paper describing the binucleate 


com 


ition found in the mycelium and urediospores of Coleosporim 


campanulae ( Pers.) Lev., there is much yet to be learn concert 


ing the morphology and nuclear behavior exhibited by this n 


11 1 
j 


portant group of obligate parasites. especially have the tropical 
and sub-tropical species been neglected In the opimion of Jack 
son (16) and most other modern students of the Uredinales, the 


recently 


derived 


short-evele forms are considered to be the mos 


species Of rusts and thus are the expression ol the present day 


evolutionary trend \ccordingly, there is greater variation among 
the microcycli species than among the macrocyclic ones 


In order to determine whether the = sub-t: al short-evele 


forms exhibit the same degree of variation as do the temperate 


! , , , 
forms which have been investigated, a study was begun of several 


sub-tropical microcyelic species, including P’rospodimm trans 
formans (Ell. & Ev.) Cumm., a parasite of Tecoma stans (1 
HBA This rust oceurs in South Florida and throughout the 


West Indies 


ota t} esis 
ulfillment of tl 


Departreent 


M oul r., and other 
iversity f Miami t Mr 
B. Cummins, Arthur Herbarium 
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MATERIALS AND METHODS 


Material of 7Vecoma stans, infected with Prospodium trans 
formans, was collected at Coral Gables, Florida, and Nassau, New 
Providence, Bahamas. Collections were made in Florida through 
out the year and in the Bahamas during July and December. 
Leaf, stem, and fruit specimens were obtained 

A number of solutions were used as fixatives, including acetic- 
acid-alcohol, Bouin's, Randolph's modification of Navashin’s fluid 
(CRAF) (18), FAA (22), and Flemming’s fluid, weaker solu- 
tion (18). The last two fixatives proved to be the most satis 
factory for this study. After dehydration with tertiary butyl 
alcohol (18), the material was imbedded in paraffin and was sec 
tioned on the rotary microtome at 5, 7, 10, and 15y. Fresh ma 
terial was also cut on the freezing microtome at 10 and 15 p», using 
a razor blade holder with a single edge biade instead of the special 
knife ordinarily used with the freezing microtome. For the large 
galls formed by P. transformans, the freezing microtome method 
Was more satisfactory than the paraffin method. 

Of the various staining techniques employed, Tuan’s (26) iron 
alum hematoxylin-pieric acid method, Harris’ hematoxylin (18), 
Flemming’s triple stain (18), and the Feulgen reaction (10) gave 
the most satisfactory results. 

Kor the study of germination, the spores were placed in a drop 
of water on a slide which was inverted over two glass rods in a 
petri dish containing filter paper soaked with distilled water. Bet 
ter permanent mounts were obtained by first placing a thin film 
of 1% water agar on the slide (12) and adding a drop of spore 
suspension after the agar had dried. In both methods, after 
germination had taken place, the slides were air-dried, fixed with 
CRAF, FAA, or osmic acid fumes and then stained with aceto 
carmin fer immediate study or with one of the two hematoxylin 
methods or with the Feulgen reaction for permanent mounts. 

lor the inoculation studies, small plants of 7ecoma stans, potted 
in good soil, were spraved with a fine mist of distilled water, placed 
in an airtight glass container which had also been sprayed with 


distilled water, and inoculated with teliospores germinated in a 


petri dish of distilled water. Control plants were treated in the 


same manner except that the spore inoculation was omitted 
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RESULTS AND DISCUSSIONS 


Prospodium transjormans parasitizes two species of J ecoma 
(Stenolobium) throughout its geographic range. ‘This rust is dis 
tributed from southern Florida and the Bahamas to Mexico, Cuba, 
and Guatemala (9) \ mucrocyclic species which forms only 
pyenia and telia, it is considered to be correlated with the macro 
evelic 1. appendiculatum (Wint.) Arth. (9). In Florida, P 
transjormans and P. appendiculatum usually occur on the same 
host plant, the telia of the former and the uredia of the latter spe 
cies often on the same leaf. However, during the three years ot 
this investigation, the author did not observe the pyenial-aecial 
gall-forming stage of the macrocyclic species in Florida, although 
the uredial stage was abundant and the telial stage not too un 
common 

Pyenia of 7. transjormans are amphigenous, caulicolous, ot 
fructiculous, yellow-brown im color, subeuticular in position, and 
conical in shape They are often overlooked as they are soon re 
placed by the telia. Pyeniospores are spherical in) shape and 
uninucleate 


lhe telia may cause slight to severe hypertrophy on leaves, ot 


even extensive galls (Fic. 1) on petioles, stems, and fruits Thi 


galls reach a diameter of over 3 cm. and are more or less spherical 


or sometimes longer than wide. Internally the galls are composed 
ot greatly enlarged parenchymatous cells, which have increased not 
only in size but in number as well. The vascular tissue is small 


and scattered throughout the gall. Galls can occur on Tecoma 


anywhere from the base of the stem to just below the terminal bud 
Because these galls are composed of such thin-walled cells, the 
stems which are so attacked are prone to break off during hurt 
ricanes and severe wind storms. This may be one of the princi 
pal reasons why 7 eccoma stans seldom attains tree size in Florida 


remaining usually a shrubby plant with many main stems arising 


from the base. The interior of ‘the gall is packed with inter 
cellular hyphae which have prominent haustoria, often coiled as 
described by evans ( 13) and Rice (21 ) for othe r rust species 


Te liospores are borne on the surface of the hv 


pertrophied areas 


or on the entire surface of the galls. Sometimes the teliospore 
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are borne internally within the gall itself. Internal sori have beet 
reported for a number of species (1, 29), and Colley (8) has 
termed them “teratologi phenomena of no special morphologic 
significance,” 

The teliospores are leptosporic; that is, they germinate imine 


diately upon maturation if the environmental conditions are satis 


factory. A high humidity is necessary for germination. How 


ever, when all other conditions are satisfactory, temperature is the 


limiting factor. Suspensions of spores kept at 10° C did not germi 
nate, and only one to two per cent germinated at summer room 
temperature (27°-. C). About ninety per cent germination 
was obtained at 18°—-21° (¢ Ixxposure to this temperature range 
for only one or two hours and then removal to room temperature 
did not decrease the amount of germination. Cochrane (7) found 
that brief exposure to optimum temperatures materially increased 
the germination of urediospores of a species of rust held at either 
high or low temperatures. Suspensions of teliospores of 7’. trans 
formans kept for 24 hours at either 10° C or at room temperature 
germinated abundantly when transferred to an airconditioned 
room with a temperature range of I8°-21> C. This temperature 
range appears to be near the opumum for this Spec ies This ten 
perature is slightly lower than that found for teliospores of /:ndo 
phyllum heliotropii Vhirum. and Navasimhan (25) and corres 
ponds more nearly to that found as optimum for the urediospores 
of a number of species 1 northern areas (7, 14, 27 ) 

Phe teliospores of 7. transjormans are normally two-celled and 
break off from the pedicel near the base of the spore. The 
pore is apical in the upper cell and is next to the pedicel in 
lower cell. A tew three-celled teliospores were observed 
such spores the lower cell was normal, the upper two cells sepa 
rated by a vertical septum. The upper two cells were each near 
normal size, with germ pores lateral, although actually apical in re 
lation to the vertical cross wall. The multiplication of cross walls 1s, 
according to Arthur ef al. (1), of common occurrence in the Puce 


+ 


ciniaceae, but such variation in the structure of the spore, due to 


number and position of septa, may be considered as abnormal de- 


velopment and of no special significance 
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7 


ics. 2-9. Germinating teliospores of Prospodiun ansformans. 2. A 


three-celled teliospore showing all three cells germinating. Germination 


abnormal. 3. A three-celled teliospore with two cells germinating. Por 
TP 


tion of one tube broken off. 4. Normal two-celled teliospore, both cell 


germinating, each showing the fusion nucleus which has migrated out int 
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Although there have been reports of teliospores having super 
numerary cells, there have not been, apparently, any reports con 
cerning their germination. fic. 2 shows one such spore in which 
all three cells have germinated, the upper left teliospore cell hay 
ing a definite two-celled basidium, with one somewhat abnormal 
basidiospore and the other cell of the basidium broken off. Fic. 3 
illustrates one three-celled spore in which two cells have produced 
germ tubes... The end of one tube was broken off in the prepara 


tion of the slide. 
NUCLEAR BEHAVIOR 


The young teliospores of Prospodium transjormans are binu 
cleate and arise trom binucleate cells at the base of the sorus. The 
mature teliospore is uninucleate indicating that a fusion has taken 
place. This is the only true diploid uninucleate cell in the lite 
cycle of this rust \t what place and in what manner the binu 


cleate condition arises has not been determined lhe pyenia and 


the pyemospores are uninucleate, and most intracellular hyphae 


also appear to be uninucleate. No evidence of fusion cells ot 
nuclear migrations, as reported (2, 6, 28) for other species of rust, 
was found. Olive (19) reported fusion cells for L’rospodium 
(formerly Puccinia) transformans, but, according to Jackson (16), 
the species with which Olive was working was I’. elegans 
(Schroet.) Cumm. and not 7. transformans The binuceate con 
dition in Puccinia malvacearum Bert. was reported by Ashworth 
(2) and by Brown (4) as arising from a nuclear division without 
cross wall formation, and thus the two nuclei are sister nuclei and 
not a true dicarvon lhis latter species is, according to Brown 
(4), homothallic. Although attempts were made to obtain single 
hasidiospore infections with Prospodium transformans, none were 
obtained, and, therefore, it is unknown whether this species 1s 


the tubs 5. Germ tube with one nucleus in stalk cell and one nucle 
basidial initial. 6. Germ tube in which nucleus of stalk cell has divided but 
has not. 7. Teliospore with a 4-nucleate gern 


nucleus in basidial initial 
tube and a l-nucleate germ tube. &. Mature two-celled basidium. Twe 
nuclei in stalk Il starting to degenerate Basidiospores uninucleate. 9 
Binucleate basidiospe \ has started to germinate while attached 


not shown 


Nuclear division precociot ytoplasmic contents 
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homothallic or heterothallic. The resence of well developed 
I | 


pyenia suggests that this species is probably heterothallic 

Upon germination, the teliospore produces a two-cell basidium, 
supported by a very short basidial stalk cell. Each cell of the 
basidium) proper produces a single basidiospore, uninucleate at 
first, but often becoming binucleate by mitotic division as the spore 
begins to germinate in situ. Two-celled basidia are known for 
several species of rust, but in most cases the nuclear behavior in 
such species is unknown. The species in which the nuclear be 
havior has been studied are discussed by Jackson (17) 

Phe first meiotic division of the fusion nucleus may take place 
within the teliospore but more commonly occurs within the germ 
tube, usually near its point of emergence from the spore. Fic. 4 
illustrates the fusion nucleus which has migrated into the germ 
tube but has not yet divided. Fic. 5 shows the result of the first 
meiotic division in which the two nuclei are separated by a septum 
before undergoing the second meiotic division. In some cases the 
second division appears to oceur in both nuclei at approximately 
the same time: in other cases (Fic. 6) the nucleus in the stalk 
cell may divide before the one in the basidial initial divides. In 
either case, two of the resulting four nuclei remain in the stalk cell, 
where they eventually degenerate, leaving the stalk cell empty of 
all protoplasmic material 

The second nucleus of the first meiotic division divides again in 
the basidial initial either before (Fic. 7) or after the sterigmatal 
branch begins to protrude. This side protuberance ordinarily 
remains short and acts as a sterigma rather than a true branch 
The end portion of it swells into a basidiospore and is densely filled 
with cytoplasm. The main portion of the germ tube elongates and 
the upper end constricts and then swells to form the second basidio 
spore. A cell wall is laid down just above the area where the side 
protuberance originated. The two nuclei, one in each cell of the 
basidium, migrate into their respective basidiospores, the one going 
to the terminal basidiospore often being much drawn out as it 
passes through the constriction of the sterigma into the spore 
Vacuolization at the base of the spores occurs, and a wall is laid 


down cutting off each spore (Fic. 8). 
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basidiospore, while still attached to the basidium, ma 
rerminate, sending out a long, narrow, and often curved 
with cytoplasm In such a spore, there 
two nucle ‘ ) have arisen by precocious di 


7 


out the formation of a cross wall 


Jackson (17) has summarized the six typ 
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‘To these six variations, Thirumalachar and Narasimhan (25) 
have added a seventh type found in :ndophyllum heltotropti. In 
this rust the mycelium is binucleate throughout. The teliospores 
are binucleate and the nuclei do not fuse, but move out into the 
basidium where they do not divide. They are separated by a 
septum, forming a two-celled basidium. ‘The nuclei move into the 
basidiospores where they divide, forming binucleate basidiospores 
which give rise to a binucleate mycelium 

lo these seven variations must now be added an eighth variation, 
namely that found in Prospodium transformans, described in this 
paper. Lhe mycelium is uninucleate, becoming binucleate. The 
young teliospores are binucleate, but fusion occurs in the mature 
spore. Metosis results in four nuclei, two of which degenerate 
within the basidial stalk cell \ two-celled basidium is cut off, 
and each basidiospore is uninuculeate. 

rom this summary it is evident that the microcyclic species of 
rusts exhibit great variation, and further studies, especially of the 
tropical and sub-tropical forms, will probably show that still other 


variations occur. 
CELLULAR INCLUSIONS 


In the rust infected tissue of the leaves of Tecoma stans, the 
abundance and size of the cellular inclusions were so striking that 
certain cytochemical tests were made to determine their nature. 
The physical nature of these inclusions and the manner in which 


they coalesce suggest the coacervates described by Bungenberg 


de jong (5), Dobry (11), Humphrey and Dufrenoy (15), Reed 


(20), and others, although they did not give the color reactions 
which the above workers obtained with the molybdenum reagent 
The inclusions were stained by all of the basic stains applied, in 
cluding the basic fuchsin of the Feulgen reaction. Nuclei and 
haustoria could often be seen in the same ceils with the inclusions 
A. detailed account of this phase of the present investigation is to 


be published elsewhere. 


INOCULATION EXPERIMENTS 


Young plants of Tecoma stans apparently free of rust infection 


were obtained from northern Florida. They were inoculated in 





SHUTTLEWORTH : PROSPODIUM —TRANSFORMANS 447 


the manner deserihed earlier in this paper, and control checks were 


given the same treatment except that the spore suspension was 
omitted. Pyenia and telia appeared in 18 to 21 days in most cases, 


gns Of intection before 35 davs 


but one plant produced no visible si 
Pieces of infected and control leaves were killed, fixed, and parat 
fin sections made. Galls did net appear on the stems or petioles 
during the five months of observation, although the leaves were 
hypertrophied where the pyenia and telia tormed. The control 
plants exhibited no signs of infection at the e he observation 


period 
SUMMARY 


1. A. sub-tropical microcyclic species ot st-—-Prospodium 
transformans which parasitizes Tecoma stans—-was Inve stigated 
Material was collected in South Florida and in the Bahamas 


2. A variety of fixing solutions and staining methods was used 


‘3 yg 
Both paraffin sections and freezing microtome sections were made 

3. P. transtorimans causes hypertrophied areas on leaves, and 
large galls on stems, petioles, and fruits The host tissue in such 
areas is parenchymatized and the vascular bundles are modified 
and scattered within the galls 

+. These galls are packed with intercellular hyphae which have 
large haustoria within the host cells 


5. Internal sor: are often formed within the gal 

6. 2. transjormans produces both pyenia and tela i former 
are uninucleate, the latter binucleate at the base of the and in 
the young teliospores 

7. Fusion takes place within the mature teliosy (sermina 
tion of the spore results in a two-celled basidium Phe fusion 
nucleus undergoes two meiotic divisions, and two of the four re 
sulting nuclei remain in the basidial stalk cell where they 
degenerate 

8. The basidiospores are uninucleate when tormed 
to germinate im situ and often become binucleate by a precocious 
division of the nucleus 

9, The optimum temperature range for the germination of the 


teliospores of /?. transformans is apparently 18-21 ¢ 
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10. The type of nuclear cycle displaved by 7. transformans dif 


fers from all of the six variations described by Jackson and also 
from the seventh type of variation recently reported by Thiru 


malachar and Narasimhan 


11]. Within the leaves of Tecoma stans intected with P. trans 


formans are formed cellular inclusions, interpreted to be coacet 


vates of undetermined chemical composition 
12. Inoeulations usually produce pyenia and telia atter 18 to 


day . Sometimes rf nger periods are necessary 


appear 


Des 


Arthur, J. C., et al. 1929 
N. ¥ John Wiley and So 
Ashworth, Dorothy. 1931 
culture Frans. Brit. Myce 
Blackman, V. H. 1904. O 
tions, and general cytology 
Brown, A. M. Phe sex 
Canad. Jour. Res. C 18: 18-2 
Bungenberg de Jong, H. G. a coacervatior 


bie ntimiques 


1 rT | ! fhiqu 


cur wmNportance en 
Nos 39 
Christman, A. H. 1905. Sexual 
39: 267-275 
Cochrane, V. W. 1945 
germination of urediosy 
Schlecht. Phytopath. 35 
Colley, R. H. 1918 
nartium ribicola 
Cummins, G. B. 1940 
3: 1-78 
De Tomasi, J. A. 1936. Improving 
Stain Tech. 11: 137-144 
Dobry, A. 1942. [La coacervatior 
Dodge, B. O., and L. O. Gaiser. 


fusions in the blackberry rust. ( 


7 and 398 120 pp 


1003-1024 
Evans, I. B. P. 


uredo mycelia 





SHUTTLEWORTH : PrRospopiumMm TRANSFORMANS 


Hoerner, G. R. 1921. Germinati 


teliospores int nata p 


Du 
lzena s 


frenoy. 


Humphrey, H. B., and J. 


nata ) Phytopa 
Jackson, H. S. 1931 


vc 


‘ Ww t the 
Mycologia 27: 55 
Johansen, D. A. 1940. Plant Mi 
Garaw-Hill ¢ 
Olive, Edgar W. 1908. Sexual 
divisions in the rusts Ann. Bo 
Reed, H. S. 
Hilgardia 17 
Rice, M. A. 19 
to their hosts 
Savile, D. B. O 
the Uredinales (mer 
Schmitz, Fr. 1&0) uNnge 
plasmas und der Zellkerne d Pilanzes 
Ges. Bon 159-198 
Siggers, P. . 1947. Temperature requiren 
spores ot Cronartinm fustt le Phytop: 
Thirumalachar, M. J., and M. J. Narasimhan. 
ife history of a bisporidial Hndop/ } 
Tuan, H. C. 1930. Picri 
hematoxylit Stain Tech. 5 
Ward, H. M. 1905. Recent 
Ann. Bot. 19 54 
Welsford, E. J. ; 
Ann. Bot. 29 
Wilson, K. 19 


Puccmia un 





A UNISEXUAL MALE CULTURE OF 
CHALARA QUERCINA 


H. L. Barnet 


(witht 3 FIGURES) 


Most of the workers who have studied a number of isolates of 
Chalara quercina Henry in culture have noted considerable varia 
tion in the cultural characteristics of the isolates. Henry (3 
was the first to note these differences, which are mainly in ap 
pearance and growth rate of mycelium and in abundance of conidia 
Bretz (1) has shown that the fungus is heterothallic and capable 


of producing perithecia and ascospores in culture. Hepting eft al. 


(5) have recently reported that single ascospore cultures fall into 


two groups designated as A and B. Each single spore culture is 
typically bisexual (hermaphroditic ), capable of acting both as male 
and as female, self-sterile and cross-fertile. The conidia act as 
spermatia, In this respect C. qguercina is apparently quite similar 
to Hypomyces solani f. cucurbitae as reported by Hansen and 
Snyder (2). 

The present paper reports the results of a portion of a broader 
study that deals with the crossing of isolates obtained from differ 
ent states in the oak wilt region. More specitically, this paper 
reports an isolate of C. guercina which has the ability to act as 


male but which apparently has lost the ability to act as a female 


MATERIALS AND METHODS 


All cultures used in the present study originated from single 
spores of isolates from oak wilt trees All isolates numbered in the 
600 series are from West Virginia. Culture 8/5 is a transfer from 
a Minnesota tsolate No. R39 obtained through the courtesy of Dr 
D. W. French. It was isolated August, 1950. Cultures SUS and 

! Published with the approval of the director of the West Virginia Agri 
cultural Experiment Station as Scientific Paper No. 453 
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810 are from Iowa, obtained through the courtesy of Dr. W. H 
Bragonier. 

Considerable time and effort were spent in the selection and im 
provement of a semisynthetic medium which could be duplicated 
easily and which would be favorable for the production of peri 
thecia. The medium finally selected had the following composi 
tion: maltose 5 g.; Difco Casamino Acids (technical grade) 1 g 
KH.,PO, 1 g.; MgSO,-7H,.O 0.5 g.; Zn and Fe 0.2 mg.; Mn 0.1 
mg. (as sulfates); biotin 5 pg.; distilled water 1 liter; agar 20 g 
The pH of the medium should be adjusted to approximately 6.0 
before autoclaving at 15 pounds pressure for 15 minutes. If no 
pure biotin is available the partial deficiency of some isolates may 
be overcome by adding 0.5 g. yeast extract to the medium 

Petri plates of the above medium were inoculated at three points 
with pieces of mycelium which were allowed to grow for six days 
at 25° C. At this time the cultures were spermatized by placing 
looptuls of conidial suspension on the mycelium or by spraying the 
mycelium with a spore suspension using an atomizer. Three days 
later the cultures were examined by means of a stereoscopic wice 
field microscope. Cultures having no perithecia were examined 
again two days later. The presence of perithecta’ producing 
ascospores indicated a fertile cross. \ll crosses were repeated 


once or twice 


EXPERIMENTAL RESULTS 


Thirty isolates, each from a different tree in West Virginia, were 
crossed with four cultures used as standard in order to determine 
the compatibility group and crossing ability of each isolate our 
teen were of group B and 16 belonged to group A \Il were 
bisexual, capable of acting both as male and as female, self-sterile 
and cross-fertile These results verify the findings of Hepting 


el al (4) lhe 


rroduction. of perithecia on maltose-Casamuineo 


| 
\cids medium is shown in Fic. 1 


Five Minnesota isolates were then used as female cultures 


crosses with four West Virginia isolates as male The res 
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given in Taste I. The presence of fertile perithecia is indicated 


by P, their absence by ©. 


PABLE I 


RESULTS OF CROSSING MINNESOTA ISOLATES USED 
witH West VIRGINIA ISOLATES 


AS FEMALES 


$6011 
B 613 
\ 621 
\ O34 


Isolate SUS was unique in that it failed to act as female in 


crosses with 4 West Virginia isolates of either A or B group. 
Reciprocal crosses showed that all of the Minnesota cultures were 
capable of acting as males he crosses between S05 used as male 
and West Virginia B cultures as female produced perithecia and 
ascospores ‘| herefore, V5 belongs to the A group 


The crosses were then expanded to include other cultures from 


West Virginia, Minnesota and lowa as male and two single spore 


isolates of SUS as female. The results are given in TABLE II 


PABLE II 


RESULTS OF CROSSING TWo SINGLE SPoRE CULTURES OF AOS 
4S Femace with 9 Orner Curtures Usep as Mats 


{407 \ 40s BAIO Boll \ 620 KB 622 


\ 405-1 O 0 O O .) 0 
\ 805-2 0 e) 0 0 0 0 


These results strongly indicate that isolate SV5 is a untisexual 
male, incapable of acting as a female. Further evidence was ob 
tained from 4 additional single spore isolates of Minnesota R3Y 
(the source of SUS) made by D. W. French None of these pro 


duced perithecia when spermatized with conidia of test West 


iG rerithecia and light) masses 


produced iW culture 
10 


Fic. 2. Culture S05, 6 days old. Note the lig! 
aerial tufts 


Pr] 


it mycelium with small 


Fic. 3. Culture 633 sO ote the dark smooth myceliun 
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Virginia isolates. The macroscopic appearance of 
distinguishes it from most other tsolates Phe mycelium 
on the above medium and it forms numerous small aerial 
(iG. 2). In contrast, the majority of the isolates produce dark 
mycelium which may be uneven in its growth but does not produce 
the small tufts. It must be emphasized that the color of the 
mycelium varies with the medium used. Light and dark mycel 
as described in this paper were compared on the maltose-Casamino 
\cids medium. Apparently they are the same forms which Henry 
(3) deseribed as “white” and “normal.” 

If isolate 8V5 is genetically unable to act as a female, a cross with 
a bisexual isolate should give F, single-ascospore isolate, half of 
which would be bisexual and half untsexual males. To test this 
hypothesis, isolate 633 (bisexual, dark mycelium, Fic. 3) was 
selected as a typical culture to use as female in cross with S095. 

tom this cross 23 single ascospore cultures were obtained. — It 
Was soon apparent that some of the cultures were like 633 in ap 
pearance while others were like SUS. These F, isolates were then 
used as females in crosses with 4 West Virginia isolates, two of 
which were A group and two of the B group. The results are pre 
sented in TABLE III. It was necessary to make reciprocal crosses 
to determine the compatibility group of some of the isolates and to 
determine that they could act as males. 

TABLE IIIT shows that the 23 single ascospore cultures of cross 
633, dark B ¢# X S05, light A ¢ segregated into four groups as fol- 


lows: 14 dark B ¢@, 2 dark A ¢, 6 light B ¢, and 3 light A 


These results show that the character unisexual male is inherited 


genitically and that isolate 805 is genitically unable to act as female. 


The factor for compatibility is not linked with sex or with color 
of mycelium. In the particular cross above dark mycelium segre- 
gated with the bisexual character and light mycelium with the uni- 
sexual male character. 

The above cross was repeated and of the 57. single-ascospore 
cultures obtained 27 were dark and 30 were light. In crosses 
using these F, isolates as females and 6/3 and 638 as males, 24 of 
the dark isolates produced perithecia. Three dark cultures and all 


of the light cultures failed to act as females. This is further evi 
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PABLE III 
SINGLE .\SCOSPORE CULTURI 
with Four West VIRGINIA 


() 
() 
() 
() 
() 


() 

() dark 
() dark 
() dark 
() dark 


() dark 
) dark 
P dark 
P dark 
oO light 


O light 
®) light 
2) light 
() light 
) light 


8) light 
8) ( ) light 
0 light 


* Compatibility of male cultures was determined by reciprocal cros 


dence that there may be genetic linkage between color and sex 
Loss of femaleness is apparently usually accompanied by loss of 
dark color. However, the inheritance of color is not fully unde 
stood and may be complex 

Since it is possible that the medium may affect the fertility of a 
cross, several of the untsexual male F, isolates were tested in dupli 
cate crosses on chestnut meal agar, a medium used by some work 
ers for the production of perithecia he results on this medium 
did not differ from those on the standard maltose-Casamino Acids 
agar. 

DISCUSSION 


While the finding of untsexual male cultures of C. quercina is 


not surprising, it lends evidence to the idea held by many that this 
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fungus is quite variable and changeable. It is not known whether 
these light colored unisexual male mutants occur in nature, but 
there is evidence that this degenerate change occurs rather fre- 
quently in culture. 

Several isolates, some of which have been in culture for less 
than one year, have failed to act as female in a limited number of 
crosses. Although genetic proof is available at present for only 
one isolate, it seems probable that a number of these isolates are 
true unisexual males. Their frequency might explain, at least 
in part, the difficulty some workers have experienced in obtaining 
perithecia in culture. 

The medium and the method of growing and spermatizing the 
cultures described above were developed specifically for the pro 
duction of perithecia. The method is similar to that used by 
Hepting et al. (5). They are now believed to be sufficiently de 
pendable that only two or three repetitions are necessary to estab- 
lish that a certain cross is sterile. 

The similarity between C. quercina and Iypomyces solani f. 
cucurbitae is again apparent in the existence of unisexual males, 
reported for the latter fungus by Hansen and Synder (2). When 


cytogenetic studies of C. quercina are made they should be com- 


pared with the findings of Hirsch (6) in //. solani f. cucurbitae to 


determine whether the loss of femaleness can be explained on the 


same genetic basis in both fungt. 


SUMMARY 


In crosses between isolates from Minnesota and West Virginia, 
culture SU5 failed to act as female in repeated trials. When this 
culture having light mycelium was crossed with a bisexual culture 
with dark mycelium, the 23 F, single ascospore cultures segregated 
into light male and dark bisexuals. The compatibility factors 
separated independently of sex or color of mycelium. Other iso 
lates have shown this apparent inability to act as female. It is not 
vet known whether untsexual male mutants occur in nature 

DEPARTMENT OF PLANT PATHOLOGY 
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ADDITIONAL OBSERVATIONS ON THE 
CHROMOSOMAL STRUCTURE OF THE 
VEGETATIVE NUCLEUS OF BLAS- 
TOMYCES DERMATITIDIS 


VARD D. DeLAMATER 
(with 11] FIGURES) 


In a previous study of the nuclear cytology of Blastomyces 
dermatitidis (1) by means of new methods (2), the author de 
scribed the nuclei and their mitotic activity in relative detail lhe 
accompanying plate presents additional observations on the chro 
mosomes of this organism. 

The methods used are the same as those previously described 
The cells of B. dermatitidis are multinucleate. Fics. 1-5 show 
five successive focal planes through the same cell, and demonstrate 
two nuclei lying at either end of a cytoplasmic band which bisects 
the cell. The nuclei lie within the cytoplasm and adjacent to the 
vacuoles, but are distinct from the vacuoles. The chromosomes 
within the upper nucleus, which is in interphase, are especially well 
seen as long, delicate, beaded threads. 

Fics. 6-8 represent three focal planes through the same cell, 
showing a cluster of interphase nuclei, again within which the 
chromosomes appear as tangled, beaded threads. ‘The dark gran 
ules in the nuclei in Fic. 6 represent chromosomes in cross section 
In Fic. 9 in a dying cell are seen thread-like beaded chromosomes 


The nuclear membrane has been disrupted. In Fics. 10 and 11 are 


shown two optical levels through a prophase nucleus in which four 


contracting and beaded chromosomes were made out in the original 


preparation, 


1 Department of Dermatology and Syphilology, and Department of Micro 
biology, School of Medicine, University of Pennsylvania 
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CONCLUSION 


The observations presented add to those previously documented 
concerning the nature of the chromosomes and their number in the 
multinucleate cells of B. dermatitidis. These observations are pre 


sented because it is felt that additional evidence concerning chro 
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NOTES ON SOME MYCOLOGICAL 
METHODS 


During the course of mycological and plant pathological 


y tucdies 


the authors have been employing for the last several years 
research techniques which have been found to be very useful and 


warrant recording 


A WATER MOUNTING MEDIUM FOR MAKING PERMANESD 


MICROSCOPIC PREPARATIONS 


The need for a medium which would render the slides perma 


nent by direct mounting from water or lactophenol has been keenly 


felt by all students of fungi Phe benefits of preserving perma 
nently hundreds of interesting observations made under the micro 
scope have been lost in most cases because the mounts are tem 
porary and can be preserved only for a few weeks or months 
Various mounting methods are employed which make the micro 
scopic preparations fairly permanent, but each of them has cet 
tain disadvantages of its own. Glycerine jelly, for instance, has 
been widely used for mounting by students of fungi. While these 
mounts are fairly permanent, the material becomes opaque and does 
not have the clarity of objects mounted either in lactophenol of 
xvlol-canada balsam. The double cover-glass method of mount 
ing devised by Diehl (1929) and further modified by Chupp 
(1940) is really advantageous in mounting filamentous algae and 
fungi in the absence of any other mounting medium of better 
quality. Apart from the expensiveness of using two cover-glasses 
for sandwiching the material, the retention of even a little trace of 
water in the medium after heating makes the mounts milky-white 
and opaque due to admixture with xylol used along with canada 


balsam. Secondly, having made a chance observation of an in 
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teresting stage of a fungus under the microscope, it is difficult t 
transfer the material en bloc without mutilation to another cover 
glass for making the permanent mount according to the double 
cover-glass method. 

The use of lactophenol as a medium for mounting and staining 
the materials of fungi has been widely employed. Dade and 
Waller (1949) used a sealing wax mixture consisting of equal 
parts of refined beeswax and gum dammar for sealing the margins 
of the cover-glasses of lactophenol mounts and thus rendering them 
semi-permanent. Thirumalachar and Pavgi (1950) found that 
the use of canada balsam of thick consistency as an additional coat 
ing over the beeswax-gum dammar sealing medium made_ the 
mounts more permanent even under the conditions prevailing in 
the tropics. However, in all these cases the purpose in sealing 
the margin of the cover-glasses is to create an effective barrier 
against the outflow of the lactophenol which often happens even 
with the slightest break of contact between the slide and the seal 
ing medium. In the present studies the authors have been em 
ploying a water mounting medium which renders the mount per 
manent and hard, like canada balsam, and at the same time re 
tains the clarity of the objects. The medium has the following 


composition 


Gum arabic 

Chloral hydrate 10 em 
Dextrose gm 
1 


(slycerine > mi 


Distilled water 30) ml 


he 


comes a uniform gel. Chloral hydrate and dextrose are added to 


Powdered gum arabic is first placed in distilled water until it 
this and slightly warmed until a uniform viscid solution is formed 
Glycerine is added to this solution and well mixed by stirring 

Kor making permanent mounts the material on the slide may be 


sealed with a cover glass using the water mounting medium 


Where staining of the material is required, the objects are stained 


with cotton blue or acid fuchsin in lactophenol and slightly warmed 
until proper differentiation is obtained \fter this, anv excess of 


lactophenol is drained off and the material mounted in the water 
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mounting medium deseribed above The slides are then placed 
In an incubator or on hot plate at 40 to 45° C for 48 hours. When 
the medium has dried up and become sufficiently hard, the margin 
of the cover glass is streaked with a solution of medium consistency 
of canada balsam in chloroform and the slides are left on the hot 
plate for a tew hours. This additional coating of canada balsam on 
the dried water mounting medium along the margin of the cover 
glass, prevents the possible re-absorption of moisture and conse 
quent sottening which sometimes happens under excessively humid 
weather conditions. 

Depositing of the type specimens in important herbaria of sp 
cies of fungi described as new to science is considered by mycolo 
gists as important While these serve the purpose ol heing avail 
able for future comparative studies, in many fungi, such as species 
of Sclerospora, the herbarium material is without value for study 
ing the conidial stages Ikven so, in genera of fungi such as 
Phyllosticta, Cercospora and several others, the spores disappear 
atter a few years of storing in the herbarium. It would be in the 
interest of mycological science to insist on the deposit of at least 
three slides made from the type material to be included in the sami 
packet with the type specimen. This would enable the person 
making comparative studies at a later date to obtain the picture as 
seen by the author of the species. Considering the ease with 
which permanent mounts could be made by using the water mount 


ing medium deseribed above, we feel confident that the depositing 


of the slides with the herbarium material of the type specimen 


would not be a difficult task 


\N IMPROVED METHOD FOR GERMINATING AND 


rHE SPORES OF FUN«,! 


Kor germinating and _ stat spores of various fungi such as 


ling’ 
the teliospores of rusts, chlamydospores of smuts etc. one of us 


(Thirumalachar, 1940) described a procedure for fixing the spores 


1 


to the slide lhe spore material to be germinated was fixed to 


the slide by alternate wetting and drying of the spore mounts 


The spore material thus fixed to the slide was inverted 


water surface supported by racks, and wet paper toy 
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placed on the beac k of the slide to help conde lise films ot water on 


the inner side. Use of small card-board boxes which were ren 


dered water-proof by dipping in molten paraffin was recommended 


by Thirumalachar and Pavgi (1950) as improvised moist chambers 
for incubating the slides. Further experience with this germina 
tion technique showed that when the germinated spores were car 
ried through staining solutions, grades of alcohol ete. in the process 


of staining 


g, several of the spores got dislodged trom the slides and 
floated away, resulting in the loss of valuable stages in the ger 
mination. The writers have been investigating for the last sey 
eral years the possibility of finding an adhesive which could be 
used to fix the spores to the slides prior to placing them for ger 
mination. Such an adhesive should meet the following require 
ments: (a) the adhesive should not inhibit or interfere with the 
spore germination; (b) it should not be dissolved in water and 
thus loosen the spore mass whch has been tixed to the slide; (c) it 
should not incite the growth of bacteria and other contaminants 
during incubation in moist chamber; (d) it should not show 
avidity for the stains used for staming the germinating spores. 
\ large number of gums from different plant sources: resins, gum 
dammars, albumen, etc. were tried without success. Mucilages of 
various plants were also tried. Of the several that were tried, the 
mucilage from the stems and flowering stalks of Tradescantia sp 
(7. virginiana 1..7), a plant grown in almost every garden for its 
bright colored foliage, was found most useful. The writers have 
used this for fixing the spores to the slides with excellent results 
and feel confident that this germination technique would afford 
a means to get at critical cytological stages of germinating spores 
which hitherto has been found difficult on account of lack of a 
proper method of affixing the germinating spores to the slides for 
staining. The outline of the procedure for mounting, germinating 
and staining ef the spores is as follows: 


t 


The spore material to be germinated is mounted in a droplet of 
water on a slide. Flowering stalks or young shoots of Trades 
cantia are freshly cut, and by pressing the cut end with the 
fingers, a tiny drop of the viscid mucilage is squeezed out which 


is then mixed with the spore material on the slide. If due to some 
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stage of maturity of the 7 radescantia plant the mucilage is watery 
or of thin consistency, such shoots should not be used. With the 
aid of a needle or scalpel a uniform smear is made which is then 
air dried. The large number of raphides which are present in the 
mucilage disappear completely during the process of fixing, mor 
danting and staining. By alternately moistening and drying the 
slides, the material gets firmly fixed to the slides. Steeping the 
slides for a period of 10 to 20 minutes in a solution of potassium 
permanganate (0.01¢¢ or two tiny crystals for a glass of water ) 
has been found to reduce contamination and stimulate spore ger 
mination in most of the cases studied. The slide, with the spore 


material thus fixed, is inverted over a water surface supported on 


racks and with wet paper toweling on the back side to help in con 


densing films of moisture by the methods already described 
( Thirumalachar, 1940; Thirumalachar & Dickson, 1947). 

When sufficient numbers of spores have germinated, as deter 
mined by examination under the microscope, the material is fixed 
by the following procedure: excess of water surrounding the spore 
mount is wiped off and a small drop of Allen’s modification of 
Bouin's fluid (with 1¢¢ urea) is added and spread over the spore 
mount which is then allowed to air dry. Immediately after the 
fixing solution dries, the slides are placed for 5 minutes in water 
and then transferred to Allen’s modified Bouin's fluid in a coplin 
jar for 2 to 6 hours, depending upon the nature of the material 
The slides after fixation are washed, stained, dehydrated in grades 
of alcohol and mounted in xylol-canada balsam by following the 
usual procedure adopted for paraffin sections 

The drying up of the slide after the addition of a droplet of 
\llen’s modified Bouin's solution does not cause any shrinkage or 
distortion of the contents of the delicate germ tube \ctually, on 
the addition of the fixing fluid (containing picric acid and acetic 
acid), the mucilage swells, and on drying it prevents shrinkage of 
the delicate germ tubes. Immediate transfer of the slides to water 
after the few minutes drying completely restores to normal any 
possible distortion that might have taken place Phe drying up of 
the slide has a special advantage in cases such as teliospore ger 
minations. In these, usually, the promycelia bearing the sporidia 


~ 
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bation. It was therefore found useful to use the banana leaf 


sheath chamber for incubating excised plant leaves and shoots 


after inoculating them with the required plant pathogen. This 


method has been found very useful in carrying out inoculation 
studies and obtaining critical data even in remote field stations 


where the usual laboratory facilities are not available. 


MALLESWARAM, BANGALORE, 
INDIA 
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SAMUEL CHESTER DAMON II 
Watter H. SNELI 
(WITH PORTRAIT) 


Samuel Chester Damon II was born in Baltimore, Maryland, 
on November 18, 1923, the son of Samuel Reed and Jeannie Reid 
Damon. After completing his high-school education at Towson, 
Maryland, and Montgomery, Alabama, he entered Brown Univer 
sity in 1940 and remained until the fall of 1943, receiving his B.A 
degree with honors in Botany, with the class of 1944. 

After one day in the army, he received his discharge in order to 
allow him to enter the navy and he was commissioned as an Ensign 
early in 1944. His indoctrination was followed by training at the 


Bomb Disposal School in Washington and he served as bomb 


disposal officer in the South Pacific. He completed his service on 


August 1, 1946, as Lieutenant (j.g.), with the following authorized 
decorations: American Area Campaign Medal; Asiatic-Pacitic 
\rea Campaign Medal (2. stars); [European-African- Middle 
astern Area Campaign Medal; Philippine Liberation Ribbon; 
World War Two Victory Medal. 

As an undergraduate, Damon, like most young men of the pe 
riod, was unsettled as to his professional future. He took his 
concentration in botany and bacteriology but could demonstrate no 
particular liking for anything in either field at that time. The best 
interest he could show in mycology was to honor the author of this 
article by auditing his lectures. During his war service, however, 
he developed an enthusiasm for medical mycology and returned to 
Brown in the fall of 1946 for graduate work in mycology. — In this 
period, he took a short course in medical mycology with Dr 
Norman F. Conant at Duke University. Even though this spe 
cial field continued to be a mycological avocation with him, for his 
two graduate theses he investigated certain imperfect fungi. He 


was awarded the Ph.D. degree by the University of Iowa in 1951 
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sly twinkle, a quiet and throaty chuckle or with head thrown back, 
a contagious guffaw of laughter from the depths. He loved to 
josh, even rather violently at times, with his best friends; he en 
joyed to the utmost being ribbed as well as ribbing. He delighted 
in assuming deceptive attitudes and postures, giving wrong impres 
sions to the uninitiated. He cultivated an air of extreme cynicism 
He habitually portrayed himself as an apostle of laziness and ex- 
tolled the virtues of laziness as a manner of genteel living. With 
pipe in mouth, feet on desk, lids half closed over keen eyes—a pic 
ture of complete relaxation—he appeared te be doing little but loat 
ing leisurely and accomplishing nothing by the hour, but the wheels 
were always turning and the results produced were astounding, 
albeit in no spectacular manner. 

To those of us who knew him well, it will be long before anyone 
can fill his place in our laboratory, because of his keenness behind 
a feigned stupidity, his seriousness disguised by a_ superficial 
frivolity, his accomplishments in spite of his pretended laziness and 
seemingly lackadaisical responses, the soundness and solidity of his 
character, and his deep loyalty to persons and institutions beneath 
an assumed cynical and even flippant attitude. [It will be long be- 
fore we have another student so enjoyable and gratifying per- 
sonally, socially and academically, and with such obviously uncom 
mon promise for mycology as Sam Damon. 

His herbarium, mostly of Fungi Imperfecti, and including 9 
types, has been presented to the New York Botanical Garden. 

He was a member of the Society of the Sigma Xi, the Mycologi 
cal Society of America, and American Association for the Ad 
vancement of Science, the Torrey Botanical Club, and the Scandi- 
navian Society for Plant Physiology. The results of his scientific 


work were published or are projected as follows: 


(with Walter. H. Snell) Two unusual hosts. Plant Dis. Rep 
32, 10: 447. Oct. 15, 1948. 

A taxonomic consideration of two cheirosporous genera, Cheiro 
myces and Pedilospora. Mycologia 42: 554-562. 2 figs 
1950. 

Two noteworthy species of Sepedonium. Mycologia 44: &6 


96. 1 fig. 1952. 
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Type studies in Dictyosporium, Speira, and Cattanea 


15: 110-124. 2 figs. 1952 


> 


Llovdia 


On the fungus genera 7itaea, \Jonogrammia, and Araneomyces. 
Journ. Washington Acad. Sci. 42: 365-367. 1952. 


Notes on the hyphomycetous genera Speggazinia Sace 
» 7 s i 


and 
Isthmospora Stevens. Torrey Bot. Club Bull. 80 (In press ) 


Type studies of certain genera of the Hyphomycetes (In ms.). 


Brown UNIversIrTy, 


PROVIDENCE 12, Ruope IsLanp 
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In routine laboratory procedure, 
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laborate fermentation re 
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11 1 , 
Ustaily renders unnecessary the more 


actions and rabbit moculation (Conant ef a Mlan. Clin. Mvyecol 
1044 


Phe main purpose of corn meal agar provide a medium 


wor im nutrients which favors the producti 4 chlamydospores 
| 
Phe preparation of this medium is, however, both laborious and 
tune-consuming (Lewis & Hopper, Int. Med. My 
LO4S ) 

Phe following identification medium is easily 
pared and induces the formation of chlan 
torily a COTN meal avar 

Required ingredients 

White rice 20 grams 

Pap water 1000 mi 


\gar 


Cover the rice with the water and bring toa boil 


over a low flame for 45 minutes, keeping the vessel covered 


Then filter the liquid through gauze and allow 


card the rice 


' From the Department of Dermatology and Syp 
University Post-Graduate Medical School (Dr 


Chairman) and the Skin and Cancer Unit of the 
Hospital 
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(Nova Acta Reg. Soc. Sci. Upsal. 4, 8(2): 83. 1932.) this spe- 
cies is probably a Dermatea (Dermea) or a Pesicula., 

Unless the rules are changed to take into account predominant 
usage, ““Velutaria’” rufo-olivacea is leit without a valid generic 
name, or the name must be conserved. While a number of species 
have been described in this genus (sensu auct. non Saccardo), 
only one is at all certainly distinct. It is difficult to make a good 
case for the conservation of such a small (probably monotypic ) 
genus, and I have abandoned hope of effecting such conservation. 
I propose, therefore, a similar generic name, Velutarina nom. nov., 
to replace lelutaria Fuckel, Symb. myc. 300. [1870.| senus Rehm 
in Rabenh. Krypt.-Fl. 1(3): 645. 1892 (non emend. Sacc. Bot. 
Centralbl. 18: 219. 1884.; Syll. Fung. 8: 488. 1889.). The type 
species of the genus is Velutarina rufo-olivacea (Alb. & Schw. 
ex Fr.) comb. nov. (basonym: Pestza rufo-olivacea Alb. & Schw. 
ex Fr. Syst. myc. 2:99. 1822.). 

The generic name Velutaria Fuckel emend. Sacc. must be re- 
tained as a genus of the Hyaloscyphaceae, with its type species 
lV’. griseo-vitellina (Fckl.) Fekl. Tapesina Lambotte emend. 
Hohn., as used in my monograph of the Arachnopezizeae (Lloydia 
14: 129-180. 1951.), falls into synonymy.—RicHarp P. Kore. 


DISPOSITION OF NOMINA GENERICA CONSERVANDA PROPOSITA 


FOR FUNGI 


As a result of a second ballot on the original proposals concern- 


ing 7Tricholoma (ci. Mycologia 45: 321), the following was ap- 


proved by the Special Committee for Fungi, and should be added 


to the list of proposals adopted under paragraph V (p. 317): 


Tricholoma (Fr.) Kummer, TJricholoma Benth. in’ DC., 
Fuhrer Pilzk. 25. 1871.—T.: Prodr. 10: 426, 1846.—T.: T 
Agaricus flavovirens A. & S. ex elatinoides Benth., 1c. 

Fr., Syst. Mycol. 1: 41. 1821 

(cf. 4. equestris Fr., Elench. 

Fung. 1: 6. 1828). 


DonaALp P. RoGers, Secretary, Special Committee for Fungi. 





REVIEWS 


Les AGARICALES II]. RussuLACEES, HyGROPHORACEES, GOM 
PHIDIACEES, PAXILLACEES, BoLeTACcrEs, by P. Konrad and A. 
Maublane. (Eneyclopedie Mycologique NN): P. Lechevalier, 


Paris. 202 pp., unbound, Price 2200 franes. 


The second volume of this work follows rather closely the gen 
eral organization of material adopted for the first volume. It 
treats the families mentioned in the title as opposed to the entire 
remainder of the Agaricales which were combined in the first vol 
ume as Agaricaceae. The Hygrophoraceae and Gomphidiaceae 
consist exclusively of their respective type genera; Paxillus and 
Phylloporus torm the Paxillaceae, and the Boletaceae are sub 
divided in two subfamilies (Boletineae and Strolilomycetineae ) 
and 10 genera. ‘The authors have continued to follow a middle 
course between modern and conservative concepts, an attitude 
that may have its educational merits, for this work will undoubted], 
have influence on the shaping of taxonomical thought of amateurs 
as well as beginners for which the work is mainly intended rhe 
presentation of a “middle of the road” classification will tend to 
introduce the progress of systematics during the last thirty years in 
a gentle, easily digestible and prudently eclectic mannet Lhe 
book gives a generally true picture of what the average of the 
mycologists of the foremost country in agaricology, France, is will 
Ing to accept at present. The high standard of French mycology, 


best illustrated by the series of publications in Lechevalier’s [ney 


clopedie M veologique which has produced such classics as Heim’s 


Inocybe monograph and Kubhner’s \/ycena studies, is maintained 
in volume NX or this collection here reviewed Phe enumeration 


1 


of the species is up to date and reasonably complete, and the short 
diagnoses in the Linnean spirit are useful for a fuller understand 
ing of the relative position of each species. The American readet 
will find the work useful as a synopsis of the European agarie and 


bolete flora and will use it for this purpose together with Pilat’s 
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recent “Klic” (Key); he will, however, perhaps more tl 
uropean reader, wonder about the scarcity of references to ne 
lkuropean literature on the subject, and the multitude of cases oft 
disregard for the rules of 1 ‘nclature 

l vi ICs wmenciatu4re 

are often given as synonyms (Boletus 


Hoccos / Boletus pseudoscaber, Pluti Hs wre Md Koy 


ad) Sing.), and the quotation of the author ve frequently 1 


act The consultation of American type les would have 


avoided misinterpretation of such species as | la pectinatoides 


R. ochroleucoides, R. turct, R. neglecta, et These examples 


could easily be extended, vet it may be said that Konrad and 


1es 


Maublane’s work is rather less remarkable for these tendenc 


than that of other contemporaneous European writers. “The minor 


shortcoming just mentioned cannot distract from the conclusion 


that Konrad & Maublane’s Agaricales should be part of ever 


il 
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ULA-MONOGRAPHIE (Dik Pitze MirreLeUROPAs, 


Il] ), bv Julius Sehiffer, Verl. Julius Klinkhardt, Bad Hel 


\ustria. 296 pp., 20 plates, price 7 pounds 10 sh 


Phe book consists of a text volume which is a reedited 
the original Russula- Monographie (Annales Mycologici 
516, 1933 and 32: 141-243, 34) and the plates partly 
t the Pilze Mitteleuropas and now added 
Phe work is, consequently, partly posthumous, 


ion consists merely in } “«l ( t later 
hed notes left by Schaffer and inserted by 
he repubhieation of the original monograph is i 
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the beginner, to have another atlas added to those already existing 
in Europe, such as Melzer’s excellent but smaller “Atlas Holu- 
binek” (Praha 1945). In quality of design, color, and reproduc- 
tion, Schaffer’s figures are undoubtedly superior to most other pub- 


lications containing European Russulae, and the fact that these 


plates actually represent the majority of Europe's Russula flora 


contributes greatly to their value.—R. SINGER, 


Soi MicropioLoGy, by Selman A. Waksman. New York: 
John Wiley and Sons, Inc. 356 pages (illus.), 1952. Price 


$6.00. 


This book by a noted authority in the field of microbiology was 
designed as a textbook. It includes considerable material, in 
cluding tables and illustrations, found in two previous books, Prin- 
ciples of Soil Microbiology (1927), and The Soil and the Microbe 
(1931). As indicated in the preface the aims of this book were 
“to survey the nature and abundance of microorganisms in the soil, 
to review the important role that they play in soil processes and, 
as far as possible, to show the relation between them and_ soil 
fertility.” 

Although reference to and discussion of many investigations 
ducted in various parts of the world are presented, much of the 
terial in the book naturally had its origin in the extensive re 
searches of Doctor Waksman and his associates. It is not claimed 
by the author that all phases of the subject of the soil microflora 
are covered in a comprehensive manner. The systematic mycolo 
gist may, in fact, find a paucity of information on his favorite 


subject. —O. H. Sears. 





MANUSCRIPT 


MYCOLOGIA is ordinarily restricted to members of the Myco- 
: America. Exceptions to this regulation require a favorable vote 
the Editorial Board. When a paper has two or more authors, the 
submitting the paper is expected to be a member. 


Papers should be submitted in duplicate, typwritten and double-spaced throughout, 
to any member of the Editori2l Board, preferably to that member most familiar with 
the subject matter. Papers will be published in the approximate order of their 
acceptance, except for the address of the retiring President and papers whose cost of 
publication is paid by the authors, the latter run as excess pagination. 


All illustrations should be numbered consecutively throughout a paper, using 
arabic numbers and small letters for subdivisions, eg., Fig. 1, a etc. This does not 
mean that all figures grouped for convenience on a single page need have a single 
number. Figures should be prepared so that, when reduced, the width will not 
exceed 4 inches, and should be short enough to permit the insertion of the | 
beneath the figures. Each article will be restricted to twenty-five pages, i 


pages in one article he may do so by paying for the excess pages at current rates. 


Citations of literature should be double-spaced, arranged in alphabetical order and 
cited by numbers. In citing papers with two or more authors, only the first author 
should have the initials after the surname. The address of the author should appear 
at the end of the text, before the bibliography. 

Each author will be restricted to two pages of half-tone illustrations for each 
article, or their equivalent (the cost of each being approximately $9.25). Should 
the author submit illustrations for which the cost of cuts exceeds that amount, he will 
be asked to bear the excess cost of the cuts in addition to excess pages. 

To comply with the International Ruies, it is recommended that contributors fur- 
nish brief Latin diagnoses of all new species and genera when their manuscript is 
submitted for publication. 
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Mycologia, bimonthly; devoted to fungi, including lichens; containing technical articles and 
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